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X chromosome inactivation (XCI) is initiated at random by the lncRNA Xist, leading to the deposition of silencing 

epigenetic modifications on the Xi during development that remain stable throughout the organism’s life. Thus, female 

mammals are mosaic for which X chromosome is active. Lymphocytes undergo a unique pattern of  “dynamic XCI”, 

where Xist RNA foci and silencing marks are absent in mature naïve lymphocytes and relocalize upon activation. Many 

autoimmune diseases exhibit a female bias, and the X chromosome is enriched in immune-related genes. Xist 

mislocalization to the Xi in immune cells has been associated with autoimmunity in humans and lupus-like disease in 

mice. Certain viral infections have also been associated with the incidence of autoantibodies, which are markers for 

autoimmune disease. In this experiment, we infected female CD4+ T cell Xist cKO mice with influenza and found that 

cKO mice were protected as they lost less weight than their wild-type counterparts. However, the knockout did not 

predispose mice to developing higher titers of anti-dsDNA autoantibodies. Influenza infection was associated with 

slightly elevated anti-dsDNA autoantibody titers. Further study must elucidate the reason behind why the cKO mice are 

protected and consider alternatives to influenza infection.

ABSTRACT

After infection with influenza, female CD4+ T cell-specific Xist cKO mice will have 

higher anti-dsDNA autoantibody titers than their wild-type counterparts.

HYPOTHESIS

Mice were successfully infected with influenza

RESULTS

CONCLUSIONS

• CD4 cKO mice experienced less weight loss when compared to HETs and WT mice. 

HAI titers confirm that the mice were infected with influenza and did not differ in 

severity.

• Female CD4 cKO mice did not produce significantly different anti-dsDNA 

autoantibody titers compared to WT mice or HETs. There was no difference between 

the genotypes at any point before or after infection.

• The individual samples within the cKO cohort were highly variable..

• Influenza infection results in elevated anti-dsDNA compared to naïve mice, 

independent of genotype.
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• What is the mechanism behind the CD4 cKO’s resistance to weight loss?

• Flow cytometry to assess possible changes in the T cell compartment

• RNA sequencing

• CD40L16

• Exchange acute, respiratory influenza virus for a virus characterized by chronic, 

latent infection

• EBV, HCMV, MHV68

• Consider other autoantibodies for ELISA

• Anti-Sm, -U1snrnp, -centromere
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No significant difference in autoantibody titers between WT and CD4+ T cell-

specific Xist cKO female mice after flu infection

Anti-dsDNA autoantibody titers do not exhibit a consistent pattern with time 

neither within nor across cohorts

CD4+ T cells have been implicated in autoimmunity14,15. 

• Xist RNA mislocalization and increased immune-related gene expression in T cells of SLE patients and 

mice with lupus-like disease6.

X chromosome inactivation (XCI) occurs in female mammals during embryonic 

development to regulate gene dosage between the sexes1. 

• Initiation: the lncRNA Xist is transcribed from one X 

chromosome at random and accumulates in cis, 

recruiting factors that deposit repressive 

heterochromatic marks 2-4.

• Static maintenance: Xist RNA and repressive marks 

remain with Xi throughout cycles of cell division in 

most somatic cells5.

Dynamic XCI in lymphocytes: As hematopoietic stem cells differentiate into naïve 

lymphocytes, Xist RNA foci and heterochromatic modifications are lost from the Xi. 

Upon activation, both relocalize6,7.

The number of X chromosomes is a risk factor for autoimmune disease8-11.

• Sex bias in SLE, SSc, SS

• X chromosome has high density of 

immune-related genes

• 15% of genes exhibit variable escape from 

Xi, most of which are immune-related

• Biallelic expression in SLE, SSc, SS

Viral infections have been associated with the incidence of autoimmune disease12.

• Co-occurrence of viral antibodies and autoantibodies: 

• RA, MS, SLE + anti-EBV; SLE + anti-HCMV; Parvovirus + anti-host DNA12

• Anti-Sm + murine MVH6813
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ELISAs for anti-dsDNA 

autoantibodies. One graph 

corresponds to one plate.

Days included: -3, 81, 115, 176, 246, 401, 420

*Mice 5873 and 5874 had to be taken down 

due to an unrelated veterinary request.
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