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Methods

Minimum Biofilm Eradication Assay

Results

Background

• Antimicrobial resistant bacteria are a growing concern for 

public health.
1

• Bacteria commonly form communities called biofilms by 

building a protective extracellular matrix.
2
 

• Biofilm structure contributes to the antibiotic resistance of the 

bacteria.
2

• Antimicrobial peptides (AMPs) are characterized by effective, 

non-specific action and are promising antibiofilm agents.
1,3

• Indolicidin is an established AMP derived from bovine 

neutrophils.
1,3

• It has a high tryptophan content (5 of its 13 amino acids), a 

+4 net charge, and an amidated C-terminus.

• High hydrophobicity contributes to hemolytic activity. 

• Replacement of various Trp residues with alanine reduces 

hydrophobicity and decreases hemolysis while maintaining 

antimicrobial capability.
1,3

Investigating the antibiofilm activity of the established antimicrobial peptide 
indolicidin and derivatives.
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Results cont.

Figure 1. The structure and amino acid sequence 

of Indolicidin. 

5. Determination of CFUs from 
biofilm pegs collected in recovery 
plate by serial dilution and 
spot/spread plating.

Figure 2. Candida albicans biofilm growth 

(stained with crystal violet) before (left) and 

after (right) treatment with 400 ppm Δ2,5. 
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Figure 3. Challenge plate wells containing 25-400 

ppm Δ2,3 after 16h incubation with Escherichia 

coli biofilms on peg lid. Turbidity of wells suggests 

biofilm cells were able to grow in the broth even 

with 400 ppm peptide treatment. 

Figure 1. Representative biofilm growth 

images of MRSA (left, Gram +) and E. coli 

(right, Gram -) before peptide treatment.

Measurement of the OD
621 

of the challenge plate wells before and after 

peptide treatment can determine if the peptide prevents biofilm 

derived cell growth in the media (see Tables 2 & 3, Figure 3) but does 

not measure activity against cells in the biofilm structure itself.  

Table 4. Activity of Indolicidin against biofilms of three microorganisms 

reported as post-treatment  colony forming units (CFUs). Biofilm cells 

were recovered from the pegs into recovery media by sonication, 

followed by estimation of CFUs by serial dilution and spot plating. A 

greater than sign (>) indicates colonies were too concentrated to 

quantify at the dilutions used.

Growth Control 

estimated CFUs

200 ppm Indolicidin 

estimated CFUs

100 ppm Indolicidin 

estimated CFUs

E. coli >4 x 10
7

10
5

10
6

MRSA >4 x 10
7

No Data 5 x 10
4

C. albicans >4 x 10
7

10
5

>10
6

Objective

The objective of this research is to investigate the anti-

biofilm capability of the established antimicrobial 

peptide Indolicidin and some derivatives with reduced 

hydrophobicity. 

Table 2. Minimum concentration which resulted in 50% decreased 

OD
621

 of three microorganism’s biofilm growth media compared to 

control. A dash indicates the peptide did not show a 50% decrease at 

the highest concentration tested (400 ppm). 

Table 3. Decrease in OD
621

 of biofilm growth media compared to 

control of the highest concentration peptide treatment well (400 

ppm). A value of 100% would indicate no decrease in growth and a 

value of 0% would indicate a sterile well.

• Indolicidin derivatives Δ2,5, Δ1,4, and Δ4,5 

did not show significant antibiofilm activity. 

• The Δ2,3 derivative showed some activity 

and Indolicidin showed moderate activity 

(see Tables 2-4). 

Discussion

• Indolicidin and its derivatives expectedly 

exhibit less activity against biofilm cultures 

compared to planktonic cultures used in 

traditional MIC assays.
1,3

• Only indolicidin itself exhibited promising 

antibiofilm activity, suggesting the reduced 

hydrophobicity of alanine is detrimental to 

antibiofilm activity, but was necessary 

originally to reduce hemolysis.

• The protective extracellular matrix of 

biofilms likely contributes to lower AMP 

activity.

Future Work

• Investigation of the viability of biofilm cells after 

peptide treatment could be done.

• DNA binding assays of Indolicidin and its 

derivatives would give insights into mode of action 

and perhaps identify critical residues or motifs. 
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