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• Hybridoma Culturing in HAT medium post fusion can be reduced by X number of days which shortens 

the length of time needed to kill off unfused myeloma cells and begin clone screening and expansion

• Next steps are to test use this protocol with the Namocell single cell dispenser to increase cell 

dispensing efficiency during Hybridoma selection.

• Repeat plating efficiency tests with added growth factors and additives in base house-made medium.

• Conduct Cell-Glo Titer assays to measure ATP production as an indicator of cell growth along with 

crystal violet staining to track cell growth rates.

Hybridoma Technology developed in 1976 made vast advances in the field of immunology and antibody 

development. The process has allowed for the development and selection of immortal cell lines to produce 

monoclonal antibodies. Hybridoma Technology starts by introducing an antigen into a mouse to induce an 

immune response [6,8]. After the immune response is measured via tail bleeds and serum checks via 

ELISA to confirm antibody production against the antigen, B cells are harvested from the spleen [1,7] and 

secondary lymphatic organs [5,8]. B cells are then fused with myeloma cells and unfused myeloma cells are 

selected out via HAT medium [4,7]. Myeloma cells used must not have the ability to synthesize 

hypoxanthine-guanine-phosphoribosyl transferase (HGPRT Enzyme) [2,4] . HAT medium consists of 

Hypoxanthine, Aminopterin, and Thymidine. HAT medium helps select out unfused myeloma cells since 

the Aminopterin blocks the De Novo synthesis pathway that myeloma cells use to replicate [7]. Unfused B 

cells die shortly after and fused hybridoma cells are left. The hybridoma cells are cultured in HAT medium 

for about 14 days to eliminate myeloma cells [1]. Hybridoma Technology is time consuming, and a lot of 

time is spent waiting in between antigen injections and Hybridoma selection via HAT medium. After 

hybridoma cells are thawed, they are sensitive and fragile. Current medium at Precision Antibody is a high 

percentage serum containing medium with additives to initially culture hybridoma cells post fusion and 

post thawing. High serum and growth factors help the hybridoma cells stabilize and grow faster which 

decreases the chances of total cell death upon thawing. 

The goal of these experiments is to fine tune and optimize the protocols for Hybridoma Development and 

work on an alternative medium at Precision Antibody. Optimizing development protocols can save time 

during development and shorten the overall time for project completion for custom projects. Shortening the 

length of time needed to culture and select out myeloma cells can increase productivity of projects for 

industrial pharmaceutical companies and shorten the length of time needed to achieve antigen specific 

antibodies. The alternative medium development can lead to savings of hundreds of thousands of dollars 

in medium expenses. 
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Cell Culture: All cell culture was conducted in a Biosafety Class 2 hoods. Incubators were kept at 37°C 

and 5.5% CO2 [6]. All cells used in experiments were sourced from internal cell lines at A&G 

Pharmaceutical. Cell lines used for kill curves and trypan blue analysis were excess HL-1 cells from 

hybridoma fusion and cell lines used for plating efficiency, cell Glo assay, and crystal violet assay were 

hybridoma cells from a line of immunoglobulin subclass gamma (IgG) producing cells.

Cell Viability Via Propidium Iodide Staining and Trypan Blue staining:HL-1 cells were plated at Cell 

concentrations 10^5 cells per mL, 10^6 cells per mL, 5x10^6 cells per mL, and 10^7 cells per well. HL-1 

Cells were plated on 24-well culture plates in commercial medium containing 10ug/ml of aminopterin 

(Stock aminopterin was 50x. Sigma A5159) [7]. One untreated well and two treatment wells were collected 

each day for FACS analysis. The cells were collected and incubated for 30 minutes in commercial medium 

with 10 ug/mL propidium iodide (MP Biological 195458) on a v-bottom microplate [3]. The plate was spun 

down and the supernatant was removed. Cells were washed with 1x Phosphate Buffered Saline (PBS) pH 

7.4 and centrifuged. The PBS was removed, and the pellet was resuspended in PBS. Cells were analyzed 

by FACS by plotting Fluorescence (FL-2) and Forward Scattering (FSC) [3]. Cell viability was measured 

over the course of X number of days. For Trypan blue, cells were plated and collected in the same 

manner, but stained with trypan blue and counted with a hemocytometer for cell count and viability instead 

of using propidium iodide and FACS.

Bradford Assay comparing commercial and house made medium: Nine FBS standards were made by 

starting with A% stock and serially diluted to I%. Medium samples tested were House-made medium, 

commercial medium, lower percent serum-containing medium and DMEM as a control.  Medium samples 

were serially diluted from neat to a 1:100 dilution.  Bradford assay protocol was used with kit to perform 

assay(Pierce Coomassie Plus Kit. ThermoFisher 23236). Implen P300 nanophotomer was used to read 

absorbance.

Dead Cell Removal via Ficoll Paque: Viability was taken prior to the dead cell removal. Hybridoma cells 

were collected and spun down via centrifugation. The supernatant was aspirated, and the pellet was 

resuspended in PBS pH 7.4. 10ml of Ficoll-Paque Plus from Cytiva was placed into a 50 ml centrifuge 

tube. The suspended cells were gently layered over the Ficoll-Paque and then the cells were centrifuged 

for 20 min. After centrifugation, the live cells were at the top of the ficoll-paque while the dead cell debris 

was at the bottom. The top layer was transferred to a new tube and then resuspended in media. Viability 

was checked via Trypan blue staining.

Plating Efficiency comparing commercial vs house-made medium: Hybridoma cells were plated in 

96-well culture plates in 6 different concentrations to compare house-made medium and commercial 

medium. One plate was plated with each medium for A cells per well, B cells per well, C cells per well, D 

cells per well, E cells per well, and F cell per well. Cells were allowed to grow for 12 days with medium 

being switched out and refreshed on day 7. After 12 days, wells were observed for any growth via visually 

checking each well with light microscopy. The number of wells that had growth were compared between 

medium groups. 
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Kill Curve with Aminopterin via Trypan Blue and propidium Iodide staining 

Figure 2 shows that Day X has been proved to be the day consistently in which >90% of HL-1 cells are 

killed off. The concentration of cells doesn’t seem to have an effect unless it is greater than 1*10^6 cells 

per ml. The decline in viability at higher concentrations seemed to be comparable to control groups. Similar 

rate in cell death between control and treatment groups at higher concentrations is likely due to over 

confluency for the control group. 

Figure 2. Cell Viability via Propidium Iodide and Trypan Blue Staining. HL-1 Cell 

viability was reduced consistently reduced to below 10% by day X. Cell Concentrations 

shown are 0.5x10^6 cells per well and 1x10^7 cells per well. Propidium Iodide staining 

(A) was consistent data as the trypan blue staining (B)

A B C

D E F

B

C

Bradford Assay comparing different medium

The absorbance data confirmed that the house-made and commercial medium contain similar 

absorbances which means they have similar levels of FBS. The house-made absorbance at 1:40 

dilution matched the G% FBS control which confirms the added amount. The DMEM showed no 

absorbance as a control which confirmed there was no FBS in DMEM. The low-serum medium showed 

E% FBS at a 1:10 dilution which results in the ideal 10% FBS. 

Dead Cell Removal via Ficoll-Paque

Cell viability was shown to increase significantly after the use of Ficoll-Paque Plus. This step can be 

added to the protocol for plating clones with a single cell dispenser. This can lower the chances of 

plating dead cells in wells and increase plating efficiency of live clonal hybridoma cells.

Plating efficiency comparing commercial vs house-made medium

House-Made medium was found to have the same plating efficiency as commercial medium at higher 

plating concentrations, but efficiency was reduced at lower plating concentrations (Figure 5). House-

Made medium proved to currently be at least 50-60% as effective as commercial medium.
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Figure 3. Absorbance data from Bradford Assay comparing different medium. 

House made medium was proven to have a similar amount of serum to commercial 

medium.

Figure 5. Percentage of wells that showed growth in 

each medium group for different  numbers of cells 

plated.

Figure 4. Percentage of live cells before and after using Ficoll-Paque

Plus. Live cell percentage was significantly increased with the used of 

Ficoll-Paque plus.

Figure 1. Diagram of Hybridoma Development from Michnick and Sidhu (2008) [9] 


