
Conclusion

• IgG1 murine antibody is better than IgG3 isotype at opsonizing Acinetobacter 
baumannii for phagocytosis by macrophages for three reasons:

• The bacterial density was much lower in the well’s supernatant

• More bacteria was phagocytosed per macrophage

• More macrophages phagocytosed bacteria

• Combining IgG1 and IgG3 isotype antibodies did not improve 
opsonophagocytosis over IgG1 isotype antibody alone.

• Combining IgG1 and IgG3 isotype antibodies improved opsonophagocytosis 
compared to IgG3 isotype antibody alone.

Abstract 
Our goal was to determine which murine antibody isotype best opsonizes 

bacteria for macrophage phagocytosis: IgG1 or IgG3.  We generated an antibody 
using hybridoma technology that binds to the surface of Acinetobacter baumannii, 
which we were able to class-switch from an IgG3 isotype to an IgG1 isotype.  We 
wanted to know which isotype would best opsonize bacteria for macrophage 
phagocytosis to better understand which 

After co-incubating bacteria, antibodies, and macrophages we counted the 
decrease in bacterial density and the number of phagocytosed bacteria per 
macrophage.  By doing so, we were able to determine that the IgG1 
antibody had better opsonophagocytic activity compared to the IgG3 
antibody, even though both antibodies bind to the same epitope. The 
IgG1 isotype worked better alone than in conjunction with the IgG3 antibody, but 
the combination worked better than the IgG3 alone.  All three antibody groups 
(IgG1, IgG3, & combo) reduced bacterial density and increased macrophage 
uptake of bacteria better than the negative control antibody, which does not bind 
to the bacteria.  These data will help direct the translation of antibodies for clinical 
use.

Results

Figure 2
Bacterial uptake by macrophages in the presence of

(1) negative isotype control antibody, (2) IgG1 antibody, (3) IgG3 antibody, or (4) both IgG1 and IgG3.

Figure 3
Macrophages had the most bacterial uptake in the presence of the IgG1 isotype antibody.  The IgG3 
had significantly less impact on macrophage phagocytosis. In the presence of both IgG1 and IgG3 
isotypes, the macrophages took up more bacteria than in the presence of IgG3 alone but less than 

the IgG1 alone.  The presence of either IgG1, IgG3, or both were able to increase phagocytosis 
significantly more than in the presence of an IgG1 isotype negative control.

Figure 4
Bacterial density followed a similar trend.  The CFUs/mL were reduced most in the presence of the 

IgG1 antibody.  The IgG3 antibody decreased the concentration of bacteria less than the IgG1 
antibody but more than the negative isotype control antibody.
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Background 
Before the age of antibiotics, physicians experimented with serum therapy to 

treat infections. Serum constitutes approximately 55% of blood and contains large 
amounts of antibodies produced by B cells, a type of lymphocyte and part of the 
immune system. These antibodies recognize previously encountered foreign 
material and help the immune system clear the host of unwanted matter. Now 
that resistance to antibiotics is skyrocketing and few new drugs are being 
developed (Figure 1), alternative therapies such as passive immunization with 
antibodies has returned to the forefront of infectious diseases treatment.

Figure 1
Over the past three decades, the production of new antibacterial agents has decreased 

dramatically, triggering the need for non-traditional therapeutics

Acinetobacter baumannii is a Gram-negative bacterial species that has 
developed an extraordinary degree of antibiotic-resistance. We have generated 
various antibodies that recognize the surface of this bacterium, which we aim to 
provide as adjuvant therapy in conjunction with antibiotics to patients infected with 
A. baumannii. These antibodies will bind to the bacteria and opsonize them for 
phagocytosis (i.e. label them for destruction) by large white blood cells called 
macrophages.

The goal of this project was to determine whether an antibody works better 
as an IgG1 isotype, an IgG3 isotype, or a combination of both when it comes to 
opsonophagocytic activity.

Decreasing Production of Novel Antibacterial Agents

Discussion

The data indicates that the anti-Acinetobacter baumannii antibody is better 
at opsonizing bacteria for macrophage phagocytosis as a murine IgG1 isotype than 
it is as a murine IgG3 isotype.  This is important because it informs which antibody 
isotype to pursue during humanization for use in clinical trials.

More experiments need to be done—particularly in vivo—to determine 
whether the IgG3 isotype antibody has other amelioratory functions besides 
opsonization.  It would also be interesting to try to class-switch the IgG3 or IgG1 
antibody-producing cell line to IgG2a and IgG2b to investigate their ability to clear 
bacteria and modulate the immune system.

Methods

RAW 264.7 Macrophage Phagocytosis Assay with HUMC1 A. baumannii

• Set up 5×105 RAW 264.7 adherent cells per well of a 12-well plate and 
stimulate overnight with 100 units interferon gamma (IFNγ) to activate into 
macrophages

• Passage a subculture of bacteria from an overnight culture for 3 hours to 
enter log-phase growth, wash with phosphate-buffered saline (PBS), and 
adjust the optical density measured at 600 nm (OD600) to 0.5 to achieve 
2×108 CFUs/mL

• Well Components (1,000 µL final volume):
• 100 µL of mouse serum to each well 
• 20 µg each antibody to requisite wells
• Sufficient Hanks’ balanced saline solution (HBSS) so well volume reaches 

950 µL
• 50 µL of bacteria at 2×108 CFUs/mL for a ratio of 20:1 bacteria to 

macrophage
• Centrifuge plate at 300×g for 5 minutes to bring bacteria to bottom of well 

then incubate at 37°C with 5% CO2 for 1 hour
• Stain circular glass coverslips:

• Wash with HBSS and aspirate; repeat 2×
• Add 1 mL MeOH to each well; aspirate
• Add 1 mL Hema Stain I to each well; aspirate
• Add 1 mL Hema Stain II to each well; aspirate
• Wash with H2O and aspirate; repeat 3×
• Mount coverslips on glass microscope slide with VectaMount adhesive

• Colony forming unit (CFU) Plating:
• Thoroughly mix contents of well with a 1-mL micropipette
• Perform serial dilutions in PBS and plate on tryptic soy agar (TSA)
• Incubate overnight at 37°C in high humidity
• Count CFUs per plate and multiply by dilution factor to obtain CFUs/mL


