
Results Conclusions

1. Frank AM, Buchholz CJ. Surface-Engineered Lentiviral Vectors for Selective Gene Transfer into Subtypes 

of Lymphocytes. Mol Ther Methods Clin Dev. 2018 Oct 17;12:19-31. doi: 10.1016/j.omtm.2018.10.006. 

PMID: 30417026; PMCID: PMC6216101.

2. Kasaraneni, N., Chamoun-Emanuelli, A.M., Wright, G.A. et al. A simple strategy for retargeting 

lentiviral vectors to desired cell types via a disulfide-bond-forming protein-peptide pair. Sci Rep 8, 10990 

(2018). https://doi.org/10.1038/s41598-018- 29253-5.

3. Keeble, A. H., Turkki, P., Stokes, S., Anuar, I. N., Rahikainen, R., Hytönen, V. P., &Howarth, M. (2019, 

December 26). Approaching infinite affinity through engineering of peptide–protein interaction. Retrieved 

from https://www.pnas.org/content/116/52/26523

4. Morizono, K., Xie, Y., Ringpis, GE. et al. Lentiviral vector retargeting to P glycoprotein on metastatic 

melanoma through intravenous injection. Nat Med 11, 346–352 (2005). https://doi.org/10.1038/nm1192.

In Vivo Gene Transduction via Lentiviral Retargeting System
Ahmed Belghith    Lab of Robert Wirka M.D.   McAllister Heart Institute UNC SOM

• Construction of a stable diphtheria toxin receptor (DTR) expressing HEK 

293T cell line

• Pseudotype lentivirus with Sindbis-DT-RBD fusion envelope proteins

• Transduce DTR-expressing cells with Sindbis-DT-RBD pseudotyped lentivirus

For alternate experiment:

• Construction of a stable diphtheria toxin receptor (DTR)-SpyCatcher 

expressing HEK293T cell line

• Pseudotype lentivirus with pMD2.G-VSVG-SpyTag fusion envelope proteins

• Transduce DTR-SpyCatcher expressing cells with pMD2.G-VSVG-SpyTag 

pseudotyped lentivirus

Materials and MethodsAbstract

• There is a plethora of chronic diseases such as coronary artery 

disease (CAD) and other neurological & physiological diseases that 

have high mortality rates, yet there are few therapeutic options or 

targets to lessen the burden of such devastating diseases.

• In the early 2000s, Harold Varmus and colleagues designed a mouse 

expressing the avian receptor TVA and demonstrated effective and 

specific transduction in vivo using avian retroviruses1, but because 

these retroviruses can only infect actively dividing cells, this model 

had limited applicability model3.

• Lentiviral vectors have become attractive candidates for gene 

delivery within the last two decades as they are capable of 

efficiently delivering genes in both dividing and nondividing cells 4.

• Several groups have demonstrated that lentivirus can be successfully 

pseudotyped with a ‘blinded’ Sindbis virus envelope protein and 

have shown successful re-targeting of these pseudotyped particles 

by attaching various cell-specific binding proteins to an external 

loop of the Sindbis envelope protein1,4. 

Introduction

• The data suggests the proposed lentiviral constructs and the 

interaction between SpyCatcher and SpyTag were insufficient in 

mediating a stronger infection than the traditional VSV-G 

pseudotyped lentivirus positive control.

• The proposed envelope protein iterations are not viable for in vivo 

experimentation.

• The data; however, suggests the design of the viral envelope protein 

is significant and influences the mediation of infection. 

• Continued work is needed to design other iterations of the viral 

envelope protein capable of mediating gene transfer in a cell-type 

specific manner
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