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Lentiviral vectors (LV) have been developed upon knowledge accumulated in the
virology field, in particular intensive research on HIV biology since its discovery in 1983.
They are a driving force for the development of advanced therapies in medicine and
are routinely used in basic biology research, and to support responses to public health
threats. The Special Issue of Viruses titled “Lentiviral Vectors” has published eleven articles
responding to the call “for reviews and original papers in this wide area of research
related to lentiviral vectors” announced in January 2020. I am delighted that these articles
have been offered by researchers from various fields, from molecular biology, virology,
immunology and clinical science to engineering. They cover various aspects related to LV
development and application.

LV systems using viral elements (vector genome backbone and particle structural
proteins) originated from lentiviral species other than the most commonly used HIV-1 were
reviewed in [1]. Another type of modification in these lentiviral elements is the engineering
to turn the vector into a non-integrating or integration-deficient LV (NILV/IDLV), which
was reviewed in [2]. Two research papers using IDLV describe their utility in cancer
immunotherapy [3] and gene-mediated anti-viral antibodies [4]. Control of the expression
level of transgenes is necessary to achieve optimal expression levels in the right cells and
tissues. Various strategies to tackle this were discussed in [5]. Another part of vector
particles, the envelope, is a focal point for alteration and modification as in the so-called
pseudotyping practice. Pseudotyping of LV with various non-lentiviral envelopes for
gene transfer purposes [6] and serological studies and testing [7] was reviewed. Such
versatility of LV is exemplified in the research paper testing chimeric envelope proteins
between two different viruses on gene transfer to neuronal cells [8]. Another review on
pseudotyping using various envelope proteins focused on gene transfer into hematopoietic
cells, an important gene therapy target cell type [9]. Among these cells, T cells are the
LV gene transfer target in commercialized CAR-T cell therapies, and the current practice
and prospect of manufacturing CAR-T cells were reviewed in [10]. Additionally, with
commercial application in mind, LV bioprocessing was extensively reviewed in [11].

This Special Issue should attract a wide range of readers including those who are
not regular Viruses readers. I have a small regret that there is no article on actual clinical
applications of LV. Regardless, this variety of topics including LV and CAR-T manufacturing
will be of interest to clinical researchers and therapy developers as well as others. I hope
this Special Issue will enhance cross-field interaction and collaboration and help advance
LV systems and all scientific fields benefitting from LV technology.

Funding: This research received no external funding.

Acknowledgments: The author thanks Giada Mattiuzzo and Altar Munis for their critical reading of
the manuscript.

Conflicts of Interest: The author declares no conflict of interest.

Viruses 2022, 14, 1492. https://doi.org/10.3390/v14071492 https://www.mdpi.com/journal/viruses

https://doi.org/10.3390/v14071492
https://doi.org/10.3390/v14071492
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/viruses
https://www.mdpi.com
https://doi.org/10.3390/v14071492
https://www.mdpi.com/journal/viruses
https://www.mdpi.com/article/10.3390/v14071492?type=check_update&version=1


Viruses 2022, 14, 1492 2 of 2

References
1. Munis, A. Gene Therapy Applications of Non-Human Lentiviral Vectors. Viruses 2020, 12, 1106. [CrossRef] [PubMed]
2. Apolonia, L. The Old and the New: Prospects for Non-Integrating Lentiviral Vector Technology. Viruses 2020, 12, 1103. [CrossRef]

[PubMed]
3. Morante, V.; Borghi, M.; Farina, I.; Michelini, Z.; Grasso, F.; Gallinaro, A.; Cecchetti, S.; Di Virgilio, A.; Canitano, A.; Pirillo,

M.; et al. Integrase-Defective Lentiviral Vector Is an Efficient Vaccine Platform for Cancer Immunotherapy. Viruses 2021, 13, 355.
[CrossRef] [PubMed]

4. Michelini, Z.; Minkoff, J.; Yang, J.; Negri, D.; Cara, A.; Hanson, B.; Salvatore, M. Integrase-Defective Lentiviral Vectors for Delivery
of Monoclonal Antibodies against Influenza. Viruses 2020, 12, 1460. [CrossRef] [PubMed]

5. Page, A.; Fusil, F.; Cosset, F. Toward Tightly Tuned Gene Expression Following Lentiviral Vector Transduction. Viruses 2020,
12, 1427. [CrossRef] [PubMed]

6. Duvergé, A.; Negroni, M. Pseudotyping Lentiviral Vectors: When the Clothes Make the Virus. Viruses 2020, 12, 1311. [CrossRef]
[PubMed]

7. Toon, K.; Bentley, E.; Mattiuzzo, G. More Than Just Gene Therapy Vectors: Lentiviral Vector Pseudotypes for Serological
Investigation. Viruses 2021, 13, 217. [CrossRef] [PubMed]

8. Otsuka, Y.; Tsuge, H.; Uezono, S.; Tanabe, S.; Fujiwara, M.; Miwa, M.; Kato, S.; Nakamura, K.; Kobayashi, K.; Inoue, K.; et al.
Retrograde Transgene Expression via Neuron-Specific Lentiviral Vector Depends on Both Species and Input Projections. Viruses
2021, 13, 1387. [CrossRef] [PubMed]

9. Gutierrez-Guerrero, A.; Cosset, F.; Verhoeyen, E. Lentiviral Vector Pseudotypes: Precious Tools to Improve Gene Modification of
Hematopoietic Cells for Research and Gene Therapy. Viruses 2020, 12, 1016. [CrossRef]

10. Labbé, R.; Vessillier, S.; Rafiq, Q. Lentiviral Vectors for T Cell Engineering: Clinical Applications, Bioprocessing and Future
Perspectives. Viruses 2021, 13, 1528. [CrossRef]

11. Perry, C.; Rayat, A. Lentiviral Vector Bioprocessing. Viruses 2021, 13, 268. [CrossRef] [PubMed]

http://doi.org/10.3390/v12101106
http://www.ncbi.nlm.nih.gov/pubmed/33003635
http://doi.org/10.3390/v12101103
http://www.ncbi.nlm.nih.gov/pubmed/33003492
http://doi.org/10.3390/v13020355
http://www.ncbi.nlm.nih.gov/pubmed/33672349
http://doi.org/10.3390/v12121460
http://www.ncbi.nlm.nih.gov/pubmed/33348840
http://doi.org/10.3390/v12121427
http://www.ncbi.nlm.nih.gov/pubmed/33322556
http://doi.org/10.3390/v12111311
http://www.ncbi.nlm.nih.gov/pubmed/33207797
http://doi.org/10.3390/v13020217
http://www.ncbi.nlm.nih.gov/pubmed/33572589
http://doi.org/10.3390/v13071387
http://www.ncbi.nlm.nih.gov/pubmed/34372593
http://doi.org/10.3390/v12091016
http://doi.org/10.3390/v13081528
http://doi.org/10.3390/v13020268
http://www.ncbi.nlm.nih.gov/pubmed/33572347

	References

