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3. UTILIZED SYSTEMS AND DEVELOPMENT PROCESS

6. CONCLUSIONS2. THE DEVELOPMENT GOAL

PRODUCING CRUDE EBV 
STOCK1

• Grow B95-8 cells in flasks.
• Induce with TPA and Sodium Butyrate for 5 

days.
• Harvest culture and remove cell debris by 

centrifugation and passing through 0.45µm 
filter.

EBV PURIFICATION2

•PEG precipitation via 5M NaCl and 40% PEG.
•Resuspend pellet and nuclease treatment.
•CsCl purification and virus band collection.
•Dialysis into VSP buffer.

GENOME QUANTIFICATION 
AND AUTHENTICATION3

•ddPCR to quantify EBV genome copies and 
host cell genome copies.

•NGS to determine the full coverage of the EBV 
genome in the purified samples.

3-1. B95-8 system

PRODUCING AND TITER 
EBV-GFP STOCK1

• Grow Akata BX-1 cells in flasks.
• Induce the cells with antibody for 3-5 

days.
• Harvest the culture, remove cell debris 

by centrifugation and filtration through a 
0.45 µm filter

• Concentrate the virus using a 100 kDa 
MWCO filter

• qPCR to quantify EBV-GFP genome 
copies.

3-2. EBV titration method and system

4. RESULTS
4-2. Confirmation of heat-inactivation by using surrogate4-1. Characterization of B95-8 EBV 
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PRODUCTION TITRATION 
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5. NEXT STEP

Significance:
• EBV infects >90% of the global population and establishes lifelong latency.

• Virus can reactivate when immune surveillance is impaired.

• EBV is associated with multiple malignancies and complications, including Hodgkin 

lymphoma, nasopharyngeal carcinoma, gastric carcinoma, and PTLD.

What is needed:
• Well-characterized EBV standards to support development of regulatory-compliant 

molecular detection workflows.
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1. Optimize EBV production in B95-8 cells by improving induction, culture, and harvest 
conditions to increase viral yield and consistency.

2. Improve EBV purity and quality through optimized cesium chloride density-gradient 
ultracentrifugation to enrich infectious virus and reduce host-cell contaminants.

3. Develop EBV inactivation and verification strategies using EBV-GFP as a surrogate 
to confirm loss of infectivity after inactivation treatment.

The ultimate goal of this study is to enable the production of EBV reference materials in 
high-quality (High titer, high purity, and/or inactivated) to support viral safety 
assessments, viral clearance studies, and EBV viral load monitoring applications.

3-3. Workflow of B95-8 EBV production 3-4. Workflow of using EBV-GFP as surrogate to verify virus inactivation
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A. Spike in purified 
EBV to cell 

culture.

B. Sample 
collection and 

DNA extraction.

C. Prepare DNA 
library for 

sequencing 

D. Next-
generation DNA 

sequencing 

E. Data analysis to 
identify the presence 

of spiked EBV.

Virus DNA Copies 
(copies/mL)

Host Cell DNA 
(copies/mL)

EBV - WHO 
Reference Panel 2.8E+07 9.59E+04

EBV – In house 
(Lot: D2504B) 2.2E+07 4.39E+03

• Achieved comparable genome copies compare to 
WHO reference panel.

• Higher purity with 20X less hose cell DNA.

• Full EBV genomic coverage by sequencing.

EBV and host Genome quantification by ddPCR.

 Position of the EBV viral band 
after ultracentrifugation.
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 HI: heat-inactivation. 
 40 and 60 mins indicates the heat treatment time. 
 The 1:2, 1:10,1:20,1:40 indicates the virus dilution 

during viral titration

• The EBV-GFP lot used as a 
surrogate in this study has a 
genome copy concentration 
comparable to wild-type WT 
EBV lot (within half log).

• Heat treatment for either 40 
or 60 minutes is sufficient to 
inactivate EBV.

PERFORM HEAT 
INACTIVATION2

• Perform heat treatment on virus sample.

CHECK THE INFECTIVITY 3

• Perform infection and check the GFP 
expression on infected cells. 

Centrifugation, filtration, and concentration

Virus Induction Incubation

Heat-inactivationqPCR to 
determine GCN

Virus titrationCheck virus infectivity

Virus GCN/mL
Akata EBV-GFP 

(surrogate) 7.71E+08
EBV B95-8 Lot#1 5.54E+08
EBV B95-8 Lot#2 1.38E+09
EBV B95-8 Lot#3 1.78E+09

1. We successfully optimized the EBV production workflow from virus induction to purification for generating high-purity EBV stocks with minimal host DNA 
contamination and complete genome integrity.

2. The optimized EBV-GFP surrogate workflow reliably verified heat inactivation, demonstrating that heat treatment for 40–60 minutes results in no detectable infectivity.

3. This work provides a scalable foundation for standardized EBV reference materials that support viral safety testing and viral load monitoring,

*EBV-GFP virus can be used as surrogate for verify the inactivation of EBV as it shares similar viral structure and biology in compared to wt 
EBV, but the infectivity can be easily detected and verified.

A. Formulate inactivated EBV in a 
stabilizing buffer and dispense 

into a 96-well plate or disc.

B. Lyophilize, 
dislodge pellets, and 
package for storage 

C. Reconstitute 
pellet and 

extract DNA.

D. Used as control for 
qPCR or ddPCR to 

quantify the viral load.

2. Develop EBV control for viral load monitoring.1. Develop EBV spike-in control for viral safety and verify by sequencing analysis.

mailto:sli@microbiologics.com

	Slide Number 1

