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LJI team uncovers new subsets of CD4+ 'helper' T cells
New analysis shows men and women really do have immune cell differences
February 22, 2022
LA JOLLA, CA— T cells play important roles in helping to fight infections and cancers—and they can also
drive autoimmune diseases. Now researchers at La Jolla Institute for Immunology (LJI) have discovered
new genes in CD4+ "helper" T cell subset that are linked to risk of autoimmune diseases.
As they work to shed light on the exact functions of these CD4+ T cell subsets, the researchers have
uncovered major differences between donors based on genetics and how the cells may function in men
and women.
To fuel further research into human immunity,
the LJI team has created a free online resource for
other immunologists around the world who want
to investigate the data sets in real-time,
download and use their data. This data sharing is
part of the LJI-hosted Database of Immune Cell
Gene Expression, Expression quantitative trait loci
(eQTLs) and Epigenomics (DICE).
"This investigation expands our DICE resource to
help scientists find target genes and cell types linked to risk of human diseases," says study leader LJI
Professor Pandurangan Vijayanand, M.D., Ph.D., a member of the LJI Center for Autoimmunity and
Inflammation and Center for Cancer Immunotherapy.
"These cells are critical for protecting the body, and we uncovered many new genes that are linked to
risk of human diseases," says study first author Benjamin Schmiedel, Ph.D., an instructor at LJI.
The new study in Science Immunology gives the scientific community the most in-depth and complete
look yet at differences in gene expression between CD4+ T cell subsets. The researchers used a method
called single-cell RNA sequencing to compare differences in gene expression in more than a 1 million
CD4+ T cells from 89 healthy blood donors.

Because T cells can play many roles in the body, such as "remembering" past invaders and alerting other
immune cells, the LJI scientists expected to find strong differences between cell subsets. In fact, they set
out hoping to gain insights regarding eight pre-defined CD4+ T cell subsets they'd investigated in a 2018
Cell study.
In previous studies, researchers had investigated various T cell subsets isolated from blood samples
without stimulating them. For this new study, the LJI team activated the T cells before sequencing and
analysis. This step allowed the researchers to mimic how the cells would respond when called upon to
fulfill their role and protect the body from infection.
"Stimulating the cells is like turning on the light—suddenly you can understand the function of these
cells much better," says Schmiedel.
This investigation shed a light on known cell subsets—and revealed additional, little-understood subsets.
"Why do these cells have different features?" asks Schmiedel. "There is no information in the literature
to help us understand what those cells are, so that's something we want to follow up on."
Already, the researchers have learned more about these T cells by performing single-cell expression
quantitative trait loci (sc-eQTL) analyses. This technique showed them which genes are affected by
genetics and had the most profound effects across the different T cell subtypes.
The team also spotted major sex-based differences in how the T cells worked. In comparing the cells of
people assigned either male or female at birth, the researchers found variations in how the various
CD4+ T cell subsets may communicate with other immune cells and how they produced disease-fighting
cytokines. Biological sex turned out to be an important factor in how these cells do their jobs.
These differences could help explain why men are more prone to infectious diseases, such as COVID-19,
or why women are more vulnerable to autoimmune diseases.
"If we can understand how an immune cell from a woman differs from an immune cell from a man, we
could figure out why certain diseases affect one sex more often than another," says Schmiedel.
Additional authors of the study, "Single-cell eQTL analysis of activated T cell subsets reveals activation
and cell-type-dependent effects of disease-risk variants," include co-first authors Cristian Gonzalez-Colin
and Vicente Fajardo, Job Rocha, Ariel Madrigal, Ciro Ramírez-Suástegui, Sourya Bhattacharyya, Hayley
Simon, Jason A. Greenbaum, Bjoern Peters, Grégory Seumois, Ferhat Ay, and Vivek Chandra.
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About La Jolla Institute for Immunology
The La Jolla Institute for Immunology is dedicated to understanding the intricacies and power of the
immune system so that we may apply that knowledge to promote human health and prevent a wide
range of diseases. Since its founding in 1988 as an independent, nonprofit research organization, the
Institute has made numerous advances leading toward its goal: life without disease.

