
Running head: BRIGHT FIELD MICROSCOPY               1 

 

 

Operation of Bright Field Microscopes 

Author Name 

[Author’s Affiliation(s)] 

Author Note 

 

 

 

 

 

 

 

 

 



BRIGHT FIELD MICROSCOPY                 2 

 

Operation of Bright Field Microscopes 

Introduction 

Light microscopes are a common biological instrument used to observe small 

microorganisms and other specimens of a certain size. Bright-field microscopes are well 

researched and suited for observations of biology, with fluorescent microscopy able to capture 

more sub-cellular structures (Thorn, 2016). For bright field microscopy, the uses are more often 

in educational settings since these microscopes are well suited for observations of almost all 

bacteria and similar-sized objects. In addition, they can be used to carry out experiments that 

require observation of qualitative changes to generate results (Murphy, 2002). This laboratory 

session aimed to conduct one such experiment; to see if bright-field microscopy can distinguish 

between bacterial colonies. 

Hypothesis 

The bright-field microscopic technique will be able to distinguish colonies of E. coli with 

plasmid DNA pGLO from colonies without the plasmid. 

Methods 

 For this laboratory session, two sets of agar plates were inoculated with E. coli, one 

containing the plasmid pGLO and the other without the plasmid. Both sets of agar plates were 

grown in either LB broth (LB), LB broth with ampicillin (LB/amp), or LB broth with both 

ampicillin and arabinose (LB/amp/ara). The purpose of inoculating E. coli on arabinose is to 

observe any fluorescence generated from the activation of the GFP gene present in the plasmid 

pGLO.  

 Following successful inoculation and growth of the colonies, a bright-field microscopic 

technique using the Kohler illumination principle was employed for observations. This involved 
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ensuring the correct set-up of the microscope and proper focusing for each required 

magnification focus. Furthermore, no staining was required, but the bacterial specimens had to 

first be fixed onto microscopic slides and cover glasses. The procedure of opening the aperture 

iris, focusing the specimen, and repeating was carried out for each magnification until 100X to 

be able to distinguish E. coli colonies adequately.  

Results 

Beginning with the agar plates containing the plasmid pGLO, the bright field microscope 

was able to detect several colonies in both the LB/amp plate and the LB/amp/ara plate, while 

there were too many colonies to count in the LB plate. For the agar plates without the plasmid 

pGLO, the bright field microscope was only able to observe colonies in the LB plate, which were 

too many to count. Neither of the other two plates generated colonies. These results indicate that 

E. coli can only grow in agar containing LB and agar containing the pGLO; therefore, pGLO 

encodes for an ampicillin-resistant genetic sequence. This confirmed the hypothesis of the 

experiment that bright field microscopy would be able to distinguish between colonies grown 

with and without the plasmid pGLO. 

 Conclusion 

 Bright-field microscopy can be used to determine qualitative changes in bacteria using 

the correct microscopic techniques of mounting specimens and focus. This laboratory session 

aimed to observe whether bright field microscopy could identify colonies of E. coli that 

contained the plasmid pGLO, and the results showed that this was indeed the case. 
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