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A. Personal Statement
I am a Research Scientist and my main interests are mammalian innate immunity and host-virus nucleic acid and protein interactions. I have worked on the co-evolved interactions between viral pathogens and host factors, including both viral dependency proteins and innate immune restriction factors. My doctoral thesis work focused on understanding the dependence of HIV-1 upon the host protein LEDGF/p75 and characterization of retroviral antagonism of the host antiviral factor tetherin. This work continued throughout my post-doc and junior faculty position and expanded to include additional collaborative studies of cellular defensive engagement of viral genomes and proteins, host discrimination between viral and host RNAs in the case of MDA5 and more recently ADAR1, molecular barriers to viral zoonosis, and the mechanisms and consequences of viral endogenization. I have contributed to high quality manuscripts in a variety of innate immune studies including characterization of the unique RdRptg mouse model of continuous innate (MDA5-MAVS pathway) immune signaling, identification of LEDGF and SEC24C as fundamental HIV-1 dependency factors, characterization of retroviral specific cell-autonomous antiviral defenses of a biologically and virologically important bat species, and established and performed numerous SARS-CoV-2 live virus replication assays in primary and immortalized culture systems under BSL3 conditions. Species-specific differences in host protein and how both virus and host evolve and counter-evolve (the Red Queen scenario) are of great interest to me.
B. Positions, Scientific Appointments and Honors
Positions and Scientific Appointments
	2014 - present
	Research Scientist, University of Colorado - Anschutz Medical Campus, Aurora, CO

	2013 - 2014
	Post-doctoral Research Fellow, Mayo Clinic, Rochester, MN


C. Contributions to Science
1. Retroviral Host Dependency factors. My early doctoral work focused on the HIV-1 dependency factor LEDGF/p75 and the molecular mechanisms we discovered by which this factor supports HIV-1 integration into host cell chromosomes. LEDGF enhances the efficiency of HIV-1 integration while also directing the pattern of integration within the genome to more transcriptionally favorable locations. Small molecule inhibitors of integration, including intasome inhibitors that can partially or completely block integrase engagement with LEDGF have become a clinically relevant part of antiretroviral therapy.

a. Meehan AM, Saenz DT, Morrison J, Hu C, Peretz M, Poeschla EM. LEDGF dominant interference proteins demonstrate prenuclear exposure of HIV-1 integrase and synergize with LEDGF depletion to destroy viral infectivity. J Virology. 2011 Apr;85(7):3570-83. PubMed Central PMCID: PMC3067863. 
b. Meehan AM, Saenz DT, Morrison JH, Garcia-Rivera JA, Peretz M, Llano M, Poeschla EM. LEDGF/p75 proteins with alternative chromatin tethers are functional HIV-1 cofactors. PLoS Pathogens. 2009 Jul;5(7):e1000522. PubMed Central PMCID: PMC2706977. 
c. Llano M, Morrison J, Poeschla EM. Virological and cellular roles of the transcriptional coactivator LEDGF/p75. Curr Top Microbiol Immunol. 2009;339:125-46. PubMed Central PMCID: PMC3093762. 
d. Meehan AM, Saenz DT, Guevera R, Morrison JH, Peretz M, Fadel HJ, Hamada M, van Deursen J, Poeschla EM. A cyclophilin homology domain-independent role for Nup358 in HIV-1 infection. PLoS Pathogens. 2014 Feb;10(2):e1003969. PubMed Central PMCID: PMC3930637. 

2. Lentiviral restriction by Tetherin and HIV-1 capsid protein interactions with lenacapavir and SEC24C. In parallel to the above work with HIV-1, and as part of my interest in a defining hallmark of antiviral restriction (species- and virus-specificity), I also investigated the mechanism by which the nonprimate AIDS-causing Feline Immunodeficiency Virus (FIV) counteracts the host antiviral protein tetherin. Tetherin is a small interferon-inducible protein that physically restricts nascent viral particle egress from infected cells. Other lentiviruses including HIV-1 and SIVs counteract tetherin through encoded accessory genes Nef or Vpu by depletion of this factor from the plasma membrane to re-enable efficient viral particle budding and release. FIV lacks both Nef and Vpu but encodes the longest signal sequence of all eukaryotic, prokaryotic and viral proteins, the reason for which is unknown. I have shown that FIV does counteract tetherin through its Envelope gene and this specifically maps to the Envelope signal sequence. Unlike HIV-1 and SIV, FIV does not deplete tetherin from the cell surface and instead specifically prevents tetherin incorporation into FIV particles. The independent evolution of this completely different anti-tetherin in FIV underscores the centrality of Tetherin to host defense against lentiviruses. Elongated Env signal peptides exist in other non-primate lentiviruses, which suggests this may be a conserved viral function that in part explains their apparently limited repertoire of accessory genes compared to the primate lentiviruses. I also list below collaborative papers with the Kvaratskhelia lab here on lenacapavir mechanism and the capsid-interacting protein SEC24C.

a. Morrison JH, Poeschla EM. The Feline Immunodeficiency Virus Envelope Signal Peptide Is a Tetherin Antagonizing Protein. mBio. 2023 Apr 25;14(2):e0016123. PubMed Central PMCID: PMC10128041. 
b. Morrison JH, Guevara RB, Marcano AC, Saenz DT, Fadel HJ, Rogstad DK, Poeschla EM. Feline immunodeficiency virus envelope glycoproteins antagonize tetherin through a distinctive mechanism that requires virion incorporation. J Virology. 2014 Mar;88(6):3255-72. PubMed Central PMCID: PMC3957917. 
c. Bester S, Wei G, Zhao H, Adu-Ampratwum D, Iqbal N, Courouble V, Francis A, Annamalai A, Singh PK, Shkriabai N, Van Blerkom P, Morrison J, Poeschla EM, Engelman A, Melikyan G, Griffin P, Fuchs JR Asturias F, Kvaratskhelia M. 2020. Structural and mechanistic bases for a potent HIV-1 capsid inhibitor. Science, vol. 370 (6514):360-364), 2020. PMID: 33060363
d. Rebensburg S, Wei G, Larue R, Lindenberger J, Francis A, Annamalai A, Morrison J, Shkriabai N, Huang S, KewlaRamani V, Poeschla EM, Melikyan G, Kvaratskhelia M. 2020. Sec24C contains a capsid-binding FG-motif and is a critical cytoplasmic co-factor for HIV-1 infection. Nature Microbiology April, 2021 (vol. 6: 434-444). doi: 10.1038/s41564-021-00868-1. PMID: 33649557.

3. MDA5, the RdRpᵗᵍ mouse, ADAR1. The above interests dovetailed nicely with our move to investigate other RNA viruses besides retroviruses. As a junior faculty and primary researcher/lab manager for the last several years, I have helped oversee and contributed to research in a unique mouse model of innate immune activation. Mice transgenic for a picornaviral RNA-dependent RNA-polymerase (RdRp mice) have lifelong and robust activation of a large panel of interferon-stimulated genes, mediated by chronic MDA5 activation. Unlike other models of chronic MDA5 activation however, RdRp mice have are phenotypically healthy, with normal longevity, habitus, fertility, etc., and with significant pan-viral resistance the only discernable phenotype. We have used this mouse model as a way to study organ and developmental specific innate immune activation mechanisms, investigate contribution of innate immunity to control of viral infections and study MDA5 based double-stranded RNA sensing. Most recently, ADAR1 has come to the fore. As detailed in the proposal before you, we now have compelling new data showing RdRpᵗᵍ mice resist obesity and liver pathology on a high fat diet.

a. Painter M, Morrison JH, Zoecklein L, Rinkoski T, Watzlawik J, Papke L, Warrington A, Bieber A, Matchett W, Turkowski K, Poeschla EM*, Rodriguez M. Antiviral Protection via RdRP-Mediated Stable Activation of Innate Immunity. PLoS Pathogens, 2015 Dec 3;11(12):e1005311. *The corresponding author. PMID: 26633895
b. Miller C, Barrett B, Chen J, Morrison JH, Santiago M, Poeschla EM. Systemic expression of a viral RNA- dependent RNA polymerase protects against retrovirus infection and disease. Journal of Virology, 2020 Feb 12. pii: JVI.00071-20. doi: 10.1128/JVI.00071-20. PMID: 2051266
c. Bankers L, Miller C, Liu G, Thongkittidilok C, Morrison JH, Poeschla E. Development of interferon-stimulated gene expression from embryogenesis through adulthood, with and without constitutive MDA5 pathway activation. Journal of Immunology, 2020 May 15;204:2791-2807. PMID 32277054
d. Miller C, Morrison JH Bankers L, Dran R, Kendrick J, Briggs E, Ferguson V, Poeschla EM. ADAR1 haploinsufficiency and sustained viral RdRp dsRNA synthesis synergize to dysregulate RNA editing and cause multi-system interferonopathy. mBio 2025. PMID: 40693792

4. Emerging virus work (SAR-COV-2, Pteropid bat antiviral restriction mechanisms). Since the COVID pandemic, I collaborated to understand more about how SARS-CoV-2 is evolving to adapt to human innate immune responses. This ongoing research has demonstrated that SARS-CoV-2 has become more resistant to human innate immunity. Specifically, we are working in close tandem with the Mario Santiago lab in our division towards uncovering the mechanisms of viral adaptation to the IFN-1 system. 
   I identified a specific dominantly acting, post-entry restriction activity against primate lentiviruses (non-primate lentiviruses such as FIV and EIAV are unaffected, demonstrating specificity characteristic of restriction) in cells of the fruit bat Pteropus alecto, which is a Nipah virus reservoir species and also harbors replicating gammaretroviruses (third paper below).

a. Guo K, Barrett S, Morrison JH, Mickens K, Vladar EK, Hasenkrug K, Poeschla EM*, Santiago ML*. Interferon resistance of emerging SARS-DoV-2 variants. Proceedings of the National Academy of Sciences USA, 2022 (August), 119(32):e2203760119. PMID: 35867811. *Co-corresponding authors.
b. Niemeyer BF, Miller CM, Ledesma-Feliciano C, Morrison JH, Jimenez-Valdes R, Clifton C, Poeschla EM, Benam KH. Broad antiviral and anti-inflammatory efficacy of nafamostat against SARS-CoV-2 and seasonal coronaviruses in primary human bronchiolar epithelia. Nano Sel. 2022 Feb;3(2):437-449. PubMed Central PMCID: PMC8441815. 
c. Morrison JH, Miller C, Bankers L, Crameri G, Wang LF, Poeschla EM. A potent post-entry restriction to primate lentiviruses in a Yinpterochiropteran bat. mBio. 2020 Sep 15;11(5) PubMed Central PMCID: PMC7492736. 
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