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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. 

Cell Biolabs’ QuickTiter™ HIV Lentiviral Quantitation Kit (HIV p24 ELISA) is an enzyme 

immunoassay developed for detection and quantitation of the HIV-1 p24 core protein.  A mouse 

monoclonal antibody to HIV-1 p24 is coated onto strip wells of microtiter plate.  The quantity of HIV 

p24 antigen is determined by comparing its absorbance with that of known recombinant p24 antigen 

standard curve.  The kit has a 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 unknown samples. The kit is suitable for both 

viral supernatant and purified virus.  

The QuickTiter™ HIV Lentiviral Quantitation Kit is intended for research use only, and not for 

diagnostic applications.   

 

Related Products 

1. LTV-100: 293LTV Cell Line 

2. LTV-200: ViraDuctin™ Lentivirus Transduction Kit 

3. LTV-300: GFP Lentivirus Control 

4. VPK-107: QuickTiter™ Lentivirus Titer Kit (Lentivirus-Associated HIV p24) 

5. VPK-112: QuickTiter™ Lentivirus Quantitation Kit 

6. VPK-211-PAN: ViraSafe™ Universal Lentivirus Expression System, Pantropic 

7. VPK-211: pSMPUW Universal Lentiviral Expression Vector (Promoterless) 
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Assay Principle 

An anti-HIV p24 monoclonal coating antibody is adsorbed onto a microtiter plate.  p24 antigen present 

in the sample or standard binds to the antibodies adsorbed on the plate; a FITC-conjugated mouse anti-

p24 antibody is added and binds to p24 antigen captured by the first antibody. 

Following incubation and wash steps, a HRP-conjugated mouse anti-FITC antibody is added and binds 

to the FITC conjugated anti-p24. Following unbound HRP-conjugated mouse anti-FITC antibody is 

removed during a wash step, and substrate solution reactive with HRP is added to the wells. 

A colored product is formed in proportion to the amount of p24 antigen present in the sample. The 

reaction is terminated by addition of acid and absorbance is measured at 450 nm. A standard curve is 

prepared from recombinant HIV-1 p24 protein and sample p24 concentration is then determined. 

 

Kit Components 

 
Box 1 (shipped at room temperature) 

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

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

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

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

5. Triton X-100 Solution (Part No. 310805):  One 15 mL bottle containing 5% Triton X-100 in 

TBS.  

6. 10X Wash Buffer (Part No. 310806):  One 100 mL bottle. 

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

8. 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 heat inactivated 

recombinant HIV1 p24 antigen in TBS plus BSA. 

 

Materials Not Supplied 

1. Viral Sample: purified virus or unpurified viral supernatant 

2. Cell Culture Centrifuge 

3. 0.45 µm filter 

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 receiving, aliquot and store recombinant HIV-1 p24 Standard at -20ºC and avoid freeze/thaw. 

Store all other components at 4ºC. 

 

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. 

 

Safety Considerations 
Remember that your samples contain infectious viruses before inactivation; you must follow the 

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

 

Preparation of Samples and Standards 
 

HIV p24 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 Assay Diluent (Table 1). 

 

Standard 

Tubes 

Recombinant p24 Standard 

(µL) 

Assay 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 3.125 

7 500 of Tube #6 500 1.5625 

8 0 500 0 

Table 1.  Preparation of p24 Antigen Standard 

 

2. Transfer 225µL of each dilution to a microcentrifuge tube containing 25 µL of Triton X-100 

Solution.  Perform the assay as described in Assay Instructions. 

 

II. Lentiviral Sample Dilution and Inactivation 

1. (Optional) Dilute lentiviral supernatant in culture medium.  Include culture medium as a negative 

control. 

Note: Dilute 10 to 1000 folds for samples with infectious titer of 106-107 TU/mL.  For unknown 

samples, we recommend several dilutions for each sample. 
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2. Transfer 225 µL of each sample to a microcentrifuge tube containing 25 µL of Triton X-100 

Solution, Vortex well. 

3. Incubate 30 minutes at 37ºC. 

 

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 110 µL of inactivated 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 HIV p24 ELISA results.  One should use the data below for 

reference only.  This data should not be used to interpret actual results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: HIV p24 ELISA Standard Curve. 
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Figure 2: p24 Titer of GFP Lentiviral Supernatant.  A GFP lentiviral construct was cotransfected 

with a packaging mix into 293AD cells (Cat.# AD-100).  The conditioned medium was harvested 48 

hrs after transfection.  GFP expression was shown in HEK293 cells infected with the GFP lentiviral 

supernatant for 3 days.  The p24 level in the diluted lentiviral supernatant (1:10 dilution) was 

determined as described in the assay instructions. 

 

 

Calculations 
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 
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For a 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. 

 

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. Schlatzer, D. et al. (2017). A targeted mass spectrometry assay for detection of HIV gag protein 

following induction of latent viral reservoirs. Anal. Chem. 89(10):5325-5332. 

2. Bianco, C. and Mohr, I. (2017). Restriction of HCMV replication by ISG15, a host effector 

regulated by cGAS-STING dsDNA sensing. J Virol. pii: JVI.02483-16. doi: 10.1128/JVI.02483-

16. 

3. Bonar, M.M. and Tilton, J.C. (2017). High sensitivity detection and sorting of infectious human 

immunodeficiency virus (HIV-1) particles by flow virometry. Virology. 505:80-90. doi: 

10.1016/j.virol.2017.02.016. 

4. Chen, F. et al. (2017). Episomal lentiviral vectors confer erythropoietin expression in dividing 

cells. Plasmid. 90:15-19. doi: 10.1016/j.plasmid.2017.02.001. 

5. Kieffer, C. et al. (2017). Longitudinal imaging of HIV-1 spread in humanized mice with parallel 

3D immunofluorescence and electron tomography. Elife. 6. pii: e23282. doi: 10.7554/eLife.23282. 

6. Li, J. et al. (2016). Artemisinins target GABA A receptor signaling and impair  cell identity. Cell 

doi:10.1016/j.cell.2016.11.010. 

7. Haqqani, A. A. et al. (2015). Central memory CD4+ T cells are preferential targets of double 

infection by HIV-1. Virol J.  12:184. 

8. Lin, B. et al. (2015). Use of a novel integrase-deficient lentivirus for targeted anti-cancer therapy 

with survivin promoter-driven diphtheria toxin A. Medicine (Baltimore). 94:e1301. 

9. Oh, S. M. et al. (2015). Combined Nurr1 and Foxa2 roles in the therapy of Parkinson's 

disease. EMBO Mol Med.  doi: 10.15252/emmm.201404610.  

10. Tilton, C. A. et al. (2014). A combination HIV reporter virus system for measuring post-entry 

event efficiency and viral outcome in primary CD4+ T cell subsets. J Virol Methods. 195:164-169. 

11. Lucera, M.B. et al. (2014).  The histone deacetylase inhibitor vorinostat (SAHA) increases the 

susceptibility of uninfected CD4+ T cells to HIV by increasing the kinetics and efficiency of 

postentry viral events. J Virol. 88:10803-10812. 

12. Tabler, C.O. et al. (2014).  CD4+ memory stem cells are infected by HIV-1 in a manner regulated 

in part by SAMHD1 expression. J Virol. 88:4976-4986. 

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


 

8 

13. Mincheva-Tasheva, S. (2014). Apoptotic cell death and altered calcium homeostasis caused by 

frataxin depletion in dorsal root ganglia neurons can be prevented by BH4 domain of Bcl-xL 

protein. Hum. Mol. Genet. 23:1829-1841. 

14. Yi, S.H. et al. (2014). Foxa2 acts as a co-activator potentiating expression of the Nurr1-induced 

DA phenotype via epigenetic regulation. Development. 141:761-772. 

15. Tasheva, S. et al. (2013). Apoptotic cell death and altered calcium homeostasis caused by frataxin 

depletion in dorsal root ganglia neurons can be prevented by BH4 domain of Bcl-xL protein. 

Human. Mol. Genet. 10.1093/hmg/ddt576. 

16. Kong, L. et al. (2013). Interferon alfa partially inhibits HIV replication in hepatocytes in vitro. The 

Journal of Infectious Disease. 99:632-639. 

17. Smith, B. et al. (2013). Targeting the PyMT oncogene to diverse mammary cell populations 

enhances tumor heterogeneity and generates rare breast cancer subtypes. Genes & Cancer. 

10.1177/1947601913475359. 

18. Iftikhar, M. et al. (2011). Lysyl oxidase-like-2 (LOXL2) is a major isoform in chondrocytes and is 

critically required for differentiation. J. Biol. Chem. 286:909-918 

19. Piedrahita, D. et al. (2010). Silencing of CDK5 reduces neurofibrillary tangles in transgenic 

Alzheimer's mice. J. Neurosci. 30:13966-13976. 

20. Agrawai-Gamse, C. et al. (2010). Yeast-elicited cross-reactive antibodies to HIV Env glycans 

efficiently neutralize virions expressing exclusively high-mannoseN-Linked glycans. J. Virol. 

10.1128/JVI.01349-10. 

21. Young, A.P. and Wagers, A.J. (2010). Pax3 induces differentiation of juvenile skeletal muscle stem 

cells without transcriptional upregulation of canonical myogenic regulatory factors. J. Cell Sci. 

123: 2632-2639. 

22. Kaletsky, R. et al. (2009). Tetherin-mediated restriction of filovirus budding is antagonized by the 

Ebola glycoprotein. PNAS 106:2886-2891. 

23. Krishnamachary, B. et al. (2009). Noninvasive detection of lentiviral-mediated choline kinase 

targeting in a human breast cancer xenograft. Cancer Res. 69:3464-3471. 

 

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’s 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. 

7758 Arjons Drive 

San Diego, CA 92126 

Worldwide: +1 858-271-6500 

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

E-mail: tech@cellbiolabs.com 

www.cellbiolabs.com 
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