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Introduction 
Lentivirus vector based on the human immunodeficiency virus-1 (HIV-1) has become a promising 

vector for gene transfer studies.  The advantageous feature of lentivirus vector is the ability of gene 

transfer and integration into dividing and non-dividing cells1-2.  The pseudotyped envelope with 

vesicular stomatitis virus envelope G (VSV-G) protein broadens the target cell range.  Lentiviral 

vectors have been shown to deliver genes to neurons, lymphocytes and macrophages, cell types that 

previous retrovirus vectors could not be used.  Lentiviral vectors have also proven to be effective in 

transducing brain, liver, muscle, and retina in vivo without toxicity or immune responses.  Recently, 

the lentivirus system is widely used to integrate siRNA efficiently in a wide variety of cell lines and 

primary cells both in vitro and in vivo. 

Lentivirus particles are produced from 293T cells through transient transfection of 3 or 4 plasmids that 

encodes for the components of the virion.  Viral medium containing viral particles produced by 

packaging cells within 48-72 hr can be harvested.  To ensure that pseudoviral medium is viable, and to 

control the number of copies of integrated viral constructs per target cell, the viral titer needs to be 

determined before proceeding with transduction experiments.  Viral titer can be determined by 

transduction of HT-1080 or Hela cells, and followed by antibiotic selection of stable clones.  However, 

it takes weeks to generate sizable stable cell colonies for counting and calculating the titer results.   

HIV p24 ELISA has also been used in tittering lentiviral samples, but it detects both lentivirus 

associated p24 and free p24 generated by 293 T cells during transient transfection.  Therefore, total 

p24 level (lentivirus p24 and free p24) can not be used to precisely determine the viral particles in 

lentivirus supernatant samples.  

Cell Biolabs’ QuickTiter™ Lentivirus Titer Kit (Lentivirus Associated HIV p24) is an enzyme 

immunoassay developed for detection and quantitation of the lentivirus associated HIV-1 p24 core 

protein only (See Assay Principle below).  After forming complexes with ViraBind™ lentivirus 

reagents (patented technology), while free p24 remains in supernatant, the amount of lentivirus 

associated p24 is measured by a HIV p24 ELISA.  The kit has detection sensitivity limit of 1 ng/mL 

HIV p24, or about 10,000 to 100,000 TU/mL VSVG-pseudotyped lentivirus samples3-5.  Each kit 

provides sufficient reagents to perform up to 96 assays including standard curve and lentiviral samples. 

QuickTiter™ Lentivirus Titer Kit (Lentivirus Associated HIV p24) provides an efficient system for 

rapid quantitation of lentivirus titer for both viral supernatant and purified virus.  
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Assay Principle 
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Related Products 

1. LTV-100: 293LTV Cell Line 

2. LTV-200: ViraDuctin™ Lentivirus Transduction Kit 

3. LTV-300: GFP Lentivirus Control 

4. VPK-108-H: QuickTiter™ Lentivirus Quantitation Kit (HIV p24 ELISA) 

5. VPK-112: QuickTiter™ Lentivirus Quantitation Kit 

 

Kit Components 
 

Box 1 (shipped at room temperature) 

1. ViraBind™ Lentivirus Reagent A (100X) (Part No. 310701): One 1.0 mL vial 

2. ViraBind™ Lentivirus Reagent B (100X) (Part No. 310702): One 1.0 mL vial 

3. Sample Diluent (Part No. 310703):  One 50 mL bottle containing 0.5% Triton X-100 

4. Anti-p24 Antibody Coated Plate (Part No. 310801): one strip well 96-well plate 

5. FITC-Conjugated Anti-p24 Monoclonal Antibody (Part No. 310810): One 20 µL vial 

6. HRP-Conjugated Anti-FITC Monoclonal Antibody (Part No. 310811): One 20 µL vial 

7. Assay Diluent (Part No. 310804): One 50 mL bottle 

8. 10X Wash Buffer (Part No. 310806):  One 100 mL bottle 

9. Substrate Solution (Part No. 310807):  One 12 mL amber bottle 

10. Stop Solution (Part. No. 310808): One 12 mL bottle 

 

Box 2 (shipped on blue ice packs) 

1. Recombinant p24 Standard (Part No. 310809): One 100 µL vial of 10 µg/mL recombinant HIV1 

p24 antigen in TBS plus BSA 

 

Materials Not Supplied 

1. Lentiviral Sample: purified virus or unpurified viral supernatant 

2. Cell Culture Medium 

3. Microcentrifuge 

4. 10 µL to 1000 µL adjustable single channel micropipettes with disposable tips  

5. 50 µL to 300 µL adjustable multichannel micropipette with disposable tips 

6. Multichannel micropipette reservoir 

7. Microplate reader capable of reading at 450 nm (620 nm as optional reference wave length) 
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Storage 
Upon receipt, aliquot and store the Recombinant HIV-1 p24 Standard at -20ºC to avoid multiple 

freeze/thaw cycles. Store all other kit components at 4ºC. 

 

Safety Considerations 
Remember that you will be working with samples containing infectious virus. Follow the 

recommended NIH guidelines for all materials containing BSL-2 organisms. 

 

Preparation of Reagents 

• 1X Wash Buffer:  Dilute the 10X Wash Buffer Concentrate to 1X with deionized water.  Stir to 

homogeneity. 

• FITC-Conjugated Anti-HIV1 p24 Monoclonal Antibody and HRP-Conjugated Anti-FITC 

Monoclonal Antibody:  Immediately before use dilute the FITC-conjugated antibody 1:1000 and 

HRP-conjugated antibody 1:1000 with Assay Diluent. Do not store diluted solutions. 

 

Preparation of Standard Curve 

1. Prepare a dilution series of recombinant HIV-1 p24 antigen in the concentration range of 100 

ng/mL – 1 ng/mL by diluting the p24 stock solution in Sample Diluent (Table 1). 

 

Standard Tubes 
Recombinant p24 Standard 

(µL) 
Sample Diluent (µL) p24 (ng/mL) 

1 10 990 100 

2 500 of Tube #1 500 50 

3 500 of Tube #2 500 25 

4 500 of Tube #3 500 12.5 

5 500 of Tube #4 500 6.25 

6 500 of Tube #5 500 3.13 

7 500 of Tube #6 500 1.56 

8 0 500 0 

Table 1.  Preparation of p24 Antigen Standard 

2. Vortex well and incubate 30 minutes at 37ºC. 

 

Preparation and Inactivation of Lentiviral Samples 

1. (Optional) Dilute lentiviral supernatant in fresh culture medium and keep the final volume of 1 mL 

for each sample.  Include culture medium as a negative control. 

Note: For unknown samples, we recommend several dilutions for each sample. 

2. Add 10 μL of ViraBind™ Lentivirus Reagent A (100X) to 1 mL of lentiviral sample, and mix by 

inverting.  Immediately add 10 μL of ViraBind™ Lentivirus Reagent B (100X) and mix by 

inverting.  Incubate 30 minutes at 37ºC.  

3. Centrifuge 5 minutes at 12,000 rpm.  Carefully remove the supernatant and dissolve the pellet in 

250 μL of Sample Diluent.  Vortex well and incubate 30 minutes at 37ºC to inactivate the viruses. 
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Assay Protocol 

1. Prepare and mix all reagents thoroughly before use.  

2. Each lentiviral sample, HIV p24 standard, blank, and control medium should be assayed in 

duplicate. 

3. Add 100 µL of inactivated lentiviral sample or p24 antigen standard to anti-p24 antibody coated 

plate. 

4. Cover with a Plate Cover and incubate at 4ºC overnight. 

5. Remove Plate Cover and empty wells.  Wash microwell strips 3 times with 250 µL 1X Wash 

Buffer per well with thorough aspiration between each wash.  After the last wash, empty wells and 

tap microwell strips on absorbent pad or paper towel to remove excess 1X Wash Buffer. 

6. Add 100 µL of the diluted FITC-Conjugated Anti-p24 Monoclonal Antibody to each well. 

7. Cover with a Plate Cover and incubate at room temperature for 1 hour on an orbital shaker. 

8. Remove Plate Cover and empty wells. Wash the strip wells 3 times according to step 5 above. 

9. Add 100 µL of the diluted HRP-Conjugated Anti-FITC Monoclonal Antibody to all wells. 

10. Cover with a Plate Cover and incubate at room temperature for 1 hour on an orbital shaker. 

11. Remove Plate Cover and empty wells. Wash microwell strips 3 times according to step 5 above. 

Proceed immediately to the next step. 

12. Warm Substrate Solution to room temperature.  Add 100 L of Substrate Solution to each well, 

including the blank wells.  Incubate at room temperature on an orbital shaker. Actual incubation 

time may vary from 2-30 minutes. 

Note: Watch plate carefully; if color changes rapidly, the reaction may need to be stopped sooner 

to prevent saturation. 

13. Stop the enzyme reaction by adding 100 µL of Stop Solution into each well, including the blank 

wells.  Results should be read immediately (color will fade over time). 

14. Read absorbance of each microwell on a spectrophotometer using 450 nm as the primary wave 

length. 
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Example of Results 
The following figures demonstrate typical QuickTiter™ Lentivirus Titer Kit (Lentivirus Associated 

HIV p24) results.  One should use the data below for reference only.  This data should not be used to 

interpret actual results. 
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Figure 1: HIV p24 ELISA Standard Curve. 
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Figure 2: Free p24 does not complex with ViraBind™.  Recombinant p24 diluted in culture medium 

was treated with ViraBind™ Lentivirus Reagents.  The amount of p24 in supernatant and pellet was 

measured by p24 ELISA as described in Assay Protocol. 
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Figure 3: Virus Associated p24 Titer of GFP Lentiviral Supernatant.  A GFP lentiviral construct 

was cotransfected with a packaging mix into 293LTV cells (Cat.# LTV-100).  The conditioned 

medium was harvested 48 hrs after transfection.  GFP expression was shown in HEK293 cells infected 

with the GFP lentiviral samples for 3 days (A: GFP lentiviral supernatant; B: ViraBind™ pellet).  Free 

p24 and Virus Associated p24 were separated by ViraBind™ Lentivirus Reagents.  The p24 level was 

determined as described in the assay instructions. 

 

Calculation of Lentivirus Titer (VP/mL) 
 

I. Determine Lentivirus Associated p24 Amount: 

Based on p24 Standard curve, calculate the Lentivirus Associated p24 amount in the initial 

lentivirus sample. 

  

 p24 Titer (Virus associated p24, ng/mL) = p24 (ng/mL) x Dilution Factor x 0.25 mL/1.0 mL 

 

II. Lentivirus Titer Calculation 

There are approximately 2000 molecules of p24 per Lentiviral Particle (LP), therefore,  

1 LP contains:  

  

2000 x 24 x 103/(6 x 1023) g of p24 = 8 x 10-5 pg of p24 

 or 1 ng p24 = 1.25 x 107 LPs 

 

For reasonably packaged lentivirus vector, 1 TU is about 100 to 1000 LP3-5, therefore,  

 106 TU/mL = 108-9 LP/mL = 8 to 80 ng/mL 

Note: The calculated result is the lentivirus physical titer, p24 core protein level, and it is NOT the 

infectious titer (TU/mL).  When the infectious titer is determined, the results vary among different 

target cell lines or transduction methods3-5. 

 



 

9 

References 
1. Naldini, L., U. Blomer, P. Gallay, D. Ory, R. Mulligan, F. H. Gage, I. M. Verma, and D. Trono 

(1996) Science 272, 263-267. 

2. Verma, I. M., and N. Somia (1997) Nature 389, 239-242 

3. Kahl C. A., Marsh J., Fyffe J., Sanders D. A., and K. Cornetta (2004) J Virol. 78:1421-30. 

4. White S. M., Renda M., Nam N. Y., Klimatcheva E., Zhu Y., Fisk J., Halterman M., Rimel B. J., 

Federoff H., Pandya S., Rosenblatt J. D., and V. Planelles (1999) J Virol. 73:2832-40. 

5. Kafri T., van Praag H., Ouyang L., Gage F.  H., and I. M. Verma  (1999) J Virol. 73:576-84. 

 

Recent Product Citations 
1. Xu, M. et al. (2026). An engineered UGA suppressor tRNA gene for disease-agnostic AAV 

delivery. Nat Biotechnol. doi: 10.1038/s41587-025-02982-5. 

2. Mainardi, A. et al. (2025). Modular de- and re-construction of vascularized osteochondral tissues in 

an Organ-on-Chip dual-compartment platform. J Orthop Translat. doi: 10.1016/j.jot.2025.10.009. 

3. Manceur, A. et al. (2025). Large-scale production and purification of a lentiviral vector reference 

material. BioProcessing Journal. doi: 10.12665/J24OA.Manceur. 

4. Cardoso, S. et al. (2025). Downstream Workflows for Intermediate Purification of Lentiviral 

Vectors Using Tangential Flow Filtration and AEX Membrane Chromatography. Eng Life Sci. 

25(10):e70056. doi: 10.1002/elsc.70056. 

5. Mainardi, A. et al. (2025). An Organ-on-Chip Platform for Strain-Controlled, Tissue-Specific 

Compression of Cartilage and Mineralized Osteochondral Interface to Study Mechanical 

Overloading in Osteoarthritis. Adv Healthc Mater. doi: 10.1002/adhm.202501588. 

6. Mary, A. et al. (2025). Hampered AMPK-ULK1 cascade in Alzheimer's disease (AD) instigates 

mitochondria dysfunctions and AD-related alterations which are alleviated by metformin. 

Alzheimers Res Ther. 17(1):127. doi: 10.1186/s13195-025-01772-0. 

7. Siow, K.M. et al. (2024). Targeted knock-in of NCF1 cDNA into the NCF2 locus leads to myeloid 

phenotypic correction of p47 phox -deficient chronic granulomatous disease. Mol Ther Nucleic 

Acids. 35(3):102229. doi: 10.1016/j.omtn.2024.102229. 

8. Li, H. et al. (2024). Identification of EcoHIV-Infected Cells in Microglia-Manipulated Transgenic 

Mice. J Vis Exp. doi: 10.3791/67150. 

9. Ma, E. et al. (2024). A predictive language model for SARS-CoV-2 evolution. Signal Transduct 

Target Ther. 9(1):353. doi: 10.1038/s41392-024-02066-x. 

10. Lyu, P. et al. (2024). Gene therapy of Dent disease type 1 in newborn ClC-5 null mice for sustained 

transgene expression and gene therapy effects. Gene Ther. doi: 10.1038/s41434-024-00490-w. 

11. Lin, K.H. et al. (2024). Satellite cell-derived TRIM28 is pivotal for mechanical load- and injury-

induced myogenesis. EMBO Rep. 25(9):3812-3841. doi: 10.1038/s44319-024-00227-1. 

12. Hoang, H.T.M. et al. (2024). Application of bioluminescence resonance energy transfer assays in 

primary mouse neuronal cultures. STAR Protoc. 5(3):103228. doi: 10.1016/j.xpro.2024.103228. 

13. Siow, K.M. et al. (2024). Targeted knock-in of NCF1 cDNA into the NCF2 locus leads to myeloid 

phenotypic correction of p47 phox -deficient chronic granulomatous disease. Mol Ther Nucleic 

Acids. 35(3):102229. doi: 10.1016/j.omtn.2024.102229. 

14. Yaman, S. et al. (2024). Targeted chemotherapy via HER2-based chimeric antigen receptor (CAR) 

engineered T-cell membrane coated polymeric nanoparticles. Bioact Mater. 34:422-435. doi: 

10.1016/j.bioactmat.2023.12.027. 

15. Hamilton, J.R. et al. (2024). In vivo human T cell engineering with enveloped delivery vehicles. 

Nat Biotechnol. doi: 10.1038/s41587-023-02085-z. 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Kahl+CA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Marsh+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Fyffe+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Sanders+DA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Cornetta+K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22White+SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Renda+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Nam+NY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Klimatcheva+E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Zhu+Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Fisk+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Halterman+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Rimel+BJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Federoff+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Pandya+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Rosenblatt+JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Planelles+V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Kafri+T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22van+Praag+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Ouyang+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Gage+FH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Verma+IM%22%5BAuthor%5D


 

10 

16. Sert, B. et al. (2024). Enhancing CAR-T cells: unleashing lasting impact potential with 

phytohemagglutinin activation in in vivo leukemia model. Cancer Gene Ther. 31(3):387-396. doi: 

10.1038/s41417-023-00709-9. 

17. Labisch, J.J. et al. (2023). Impact of the Membrane Structure of the Stationary Phase on Steric 

Exclusion Chromatography (SXC) of Lentiviral Vectors. Membranes (Basel). 13(10):849. doi: 

10.3390/membranes13100849. 

18. Snyder, K. et al. (2023). Neuronal RBM5 modulates cell signaling responses to traumatic and 

hypoxic-ischemic injury in a sex-dependent manner. Cell Death Discov. 9(1):379. doi: 

10.1038/s41420-023-01677-7. 

19. Schatz, S. et al. (2023). Generation of Antibodies Selectively Recognizing Epitopes in a 

Formaldehyde-Fixed Cell-Surface Antigen Using Virus-like Particle Display and Hybridoma 

Technology. Antibodies. 12(3):57. doi: 10.3390/antib12030057. 

20. Capelo-Diz, A. et al. (2023). Hepatic levels of S-adenosylmethionine regulate the adaptive 

response to fasting. Cell Metab. 35(8):1373-1389.e8. doi: 10.1016/j.cmet.2023.07.002.  

21. Gutierrez-Ruiz, O.L. et al. (2023). Ectopic expression of DOCK8 regulates lysosome-mediated 

pancreatic tumor cell invasion. Cell Rep. 42(9):113042. doi: 10.1016/j.celrep.2023.113042. 

22. Diz, A.C. et al. (2023). Hepatic levels of S-adenosylmethionine regulate the adaptive response to 

fasting. Cell Metab. 35(8): 1373-1389. doi: 10.1016/j.cmet.2023.0.002. 

23. Merk, D. et al. (2023). Caffeine Inhibits Oxidative Stress- and Low Dose Endotoxemia-Induced 

Senescence—Role of Thioredoxin-1. Antioxidants. 12(6):1244. doi: 10.3390/antiox1206124. 

24. Barisas, D.A.G. et al. (2023). Tumor-derived interleukin-1α and leukemia inhibitory factor 

promote extramedullary hematopoiesis. PLoS Biol. 21(5):e3001746. doi: 

10.1371/journal.pbio.3001746. 

25. Zou, Z. et al. (2023). Protein arginine methyltransferase 8 regulates ferroptosis and macrophage 

polarization in spinal cord injury via glial cell-derived neurotrophic factor. CNS Neurosci Ther. 

doi: 10.1111/cns.14162.  

26. Wei, Y. et al. (2023). LncRNA XIST promotes adjuvant-induced arthritis by increasing the 

expression of YY1 via miR-34a-5p. Arch Rheumatol. 38(1):82-94. doi: 

10.46497/ArchRheumatol.2022.9250. 

27. Loo, L. et al. (2023). Fibroblast-expressed LRRC15 is a receptor for SARS-CoV-2 spike and 

controls antiviral and antifibrotic transcriptional programs. PLoS Biol. 21(2):e3001967. doi: 

10.1371/journal.pbio.3001967. 

28. Tschorn, N. et al. (2022). Ecotropic HIV-1 vectors pseudotyped with R-peptide-deleted envelope 

protein variants reveal improved gene transfer efficiencies. Virology. doi: 

10.1016/j.virol.2022.09.008. 

29. Krishnan, A. et al. (2022). EPAC Regulates Melanoma Growth by Stimulating mTORC1 Signaling 

and Loss of EPAC Signaling Dependence Correlates with Melanoma Progression. Mol Cancer Res. 

doi: 10.1158/1541-7786.MCR-22-0026. 

30. Yi, D. et al. (2022). MicroRNA-144-3p Represses the Growth and EMT of Thyroid Cancer via the 

E2F2/TNIK Axis in Cells and Male BALB/c Nude Mice. Endocrinology. 163(7):bqac071. doi: 

10.1210/endocr/bqac071. 

 

Notice to Purchaser 
This product is sold for research and development purposes only and is not to be incorporated into 

products for resale without written permission from Cell Biolabs.  The patented technology is covered 

by an exclusive license.  By the use of this product you accept the terms and conditions of all 
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applicable Limited Use Label Licenses.  You may contact our Business Development department at 

busdev@cellbiolabs.com for information on sublicensing this technology. 

 

Warranty 
These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in 

accordance with their instructions.  THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED 

WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR 

WARRANTY OF FITNESS FOR PARTICULAR PURPOSE.  CELL BIOLABS’ sole obligation and purchaser’s 

exclusive remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products. 

In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the 

products. 

 

Contact Information 

Cell Biolabs, Inc. 

5628 Copley Drive 

San Diego, CA 92111 

Worldwide: +1 858 271-6500 

USA Toll-Free: 1-888-CBL-0505 

E-mail: tech@cellbiolabs.com  

www.cellbiolabs.com 
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