
• Naive
• E�ector
• Activated
• Memory
• Anergic
• Virtual memory

• TCM cell
 (central memory)
• TEM cell
 (e�ector memory)
• TEMRA cell
• TRM cell
 (resident memory)
• ExTRM cell
 (ex-resident
 memory T cell)
• TPM cell
 (precursor memory)
• TSCM cell
 (stem cell memory)

• MAIT cell
 (mucosal-
 associated
 invariant T cell)
• iNKT cell
 (invariant natural
 killer T cell)
• γδ T cell

• TH1 cell
 (T helper 1)
• TH2 cell
• TH9 cell
• TH17 cell
• CD4+ CTL
• TFH cell
 (follicular helper)
• GC TFH cell
 (germinal centre)
• MZ TFH cell
 (marginal zone)
• TFHM cell
 (memory)

• Treg cell
 (regulatory)
• tTreg cell
 (thymically derived)
• pTreg cell
 (peripherally derived)
• eTreg cell
  (e�ector)
• iTreg cell
 (in vitro-derived)
• TFR cell
 (follicular regulatory)

Invariant or
semi-invariant
TCR

The blue cells 
summarize 
the existing 
recommended 
nomenclature 
for T cells, 
including 
innate-like 
T cells. 

For further 
details on the 
existing T cell 
subset nomen-
clature (includ-
ing associated 
markers), use 
the QR code to 
access the full 
guidelines 
article.

Existing T cell subset nomenclature

Main T cell
di�erentiation
states

Activated and 
e�ector CD8+ 
T cells

• SLEC
 (short-lived e�ector
 cell)
• MPEC
 (memory precursor 
 e�ector cell)
• EEC
 (early e�ector cell)
• LLEC
 (long-lived e�ector
 cell)

αβ TCR 

• TPEX cell
 (progenitor or
 precursor 
 exhausted T cell)
• TEX-int cell
 (intermediate
 exhausted T cell, 
 a.k.a. TEX-e� cell)
• TEX-term cell
 (terminally
 di�erentiated 
 exhausted T cell)

CD4+ T cell
subsets

Memory
subsets

Exhausted
subsets

Innate-like
T cells

The red cells 
summarize the 
new modular 
nomenclature 
for T cells. 
Note that (1) 
investigators can 
choose which 
module(s) to 
include and (2) 
new modules 
can be added to 
future guidelines 
as the field 
evolves. 

For further 
details on the 
modular T cell 
nomenclature, 
use the QR code 
to access the full 
guidelines 
article. 

N naive
A activated
M memory
X exhausted
G  anergic

p progenitor

t terminal
0 antigen
 is cleared
+ antigen
 is present     

Alternative modular T cell nomenclature: version 1.0

CD4+

CD8+

γδ+

NKT

Current subsets,
e.g., TH1, Treg, TC2

B isolated
 from blood

W widespread 
 (recirculates
 through 
 non-lymphoid 
 tissues)

R resident

Lineage Function Migration
Migration 
subscript

Associated modules e.g. 
Xp (exhausted progenitor),
Mp (memory progenitor), 

At (activated,terminally di�erentiated)

Associated modules, e.g., DB, DW, DR

Di�erentiation
state

Di�erentiation 
state subscript Antigen

Example uses of subset versus modular nomenclature for T cells 

The yellow cells 
illustrate how 
T cells can be 
named using 
the existing 
(blue label) and 
new modular 
(red label) 
nomenclatures.

Follow the QR 
code for further 
details. 

CD8+ T cell, 
CD62L–CCR7–, claimed 
to be terminally 
exhausted, antigen 
persists chronically in 
the organism

CD4+ T cell isolated 
from lung, CCR7–, 
CD69+, claimed to 
be resident memory

CD8+ TDXt+

CD8+ T cell, CD62L–CCR7–, 
in blood, claimed to be 
recently primed, claimed 
not to have long-lived 
memory potential

CD45RA+CCR7– CD8+ 
T cell isolated from liver, 
migration properties 
unknown, recency of 
activation unknown

CD8+ TEM cell or 
e�ector CD8+ 
T cell or SLEC

CD4+ T cell isolated 
from lung, CCR7–, CD69+

Lung CD4+ TEM cell
or lung CD4+ TRM cell
or lung CD4+ e�ector 
T cell

Liver CD8+ TEM 
cell, antigen has 
been cleared

Liver CD8+ TRM or 
liver CD8+ TEMRA cell

A recently stimulated 
CD62L–CD4+ TH2 cell 
isolated from the 
blood

CD8+ T cell that is claimed to 
have been recently activated 
based on its expression of 
CCR5. The use of CCR5 to 
infer recent activation would 
be stated in the methods

CD4+ T cell isolated from 
lung, CCR7–, RORγt+ and 
claimed to be a TH17 cell, 
CD69+, claimed to be 
resident memory, claim 
that antigen is cleared

CD8+ T cell, CD62L–CCR7–, 
in blood, claimed to be a 
memory cell capable of 
migrating to uninflamed 
non-lymphoid organs

CD8+ T cell, 
CD62L–CCR7–, in 
blood, antigen 
persists chronically 
in the organism

CD8+ T cell, 
isolated from 
blood, 
claimed to be 
a memory cell

CD8+ T cell, 
CD62L–CCR7–, in blood, 
claimed to be a memory 
cell and antigen has 
been cleared

A memory CD8+ T cell, 
migrates from blood 
into uninflamed SLOs, 
antigen is not present

CD8+ TALung CD4+ TH17 DRM0Lung CD4+ TDRMCD8+ TDWM Lung CD4+ TDCD8+ TDBM+CD8+ TUBMCD8+ TDBM0Liver CD8+ TDCD8+ TSM0TH2DBACD8+ TDBAt

CD8+ TCM cell, antigen 
is not present

Activated TH2 cell 
isolated from blood or
TH2 TEM cell isolated 
from blood

CD8+ memory T cell CD8+ TEM cell
specific for chronic
antigen

CD8+ TEX-term cell specific
for chronic antigen

E�ector CD8+ T cellLung CD4+TH17 TRM cell,
antigen has been cleared

Lung CD4+ TRM cellCD8+ TEM or TPM cell

S secondary lymphoid 
 organ (SLO). Can
 migrate directly from
 blood to uninflamed
 SLOs.
D disseminated. Cannot 
 migrate directly from
 blood into SLOs.
U unknown
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phenotype, but these qualities are not 
always co-regulated. This issue has caused 
an ad hoc broadening of core T cell subset 
definitions and the invention of new 
subset designations that have not been 
uniformly delineated. For this reason, a 
modular nomenclature was developed 
that isolates the naming conventions for 
T cell lineages, functions, migration 

Advances in T cell biology have revealed 
heterogeneity among T cell populations 
that is not captured by the existing 
nomenclature. One problem is that 
existing terms combine biologically 
discrete properties under one label. For 
example, the name ‘central memory T cell’ 
implies information about function, 
migration, developmental potential and/or 

properties, differentiation states and 
antigen context into discrete and optional 
descriptors. This allows for much greater 
flexibility, brevity and precision of 
language. Moreover, the modular syntax 
is adaptable to future discoveries and can 
be expanded on without dismantling 
what is already established. Scan the 
QR code for further information. 

nature reviews immunology

TCM cell, central memory T cell; TEM cell, effector 
memory T cell; TEMRA cell, CD45RA+ effector 
memory T cell; TEX cell, exhausted T cell;  
TEX-int cell, intermediate TEX cell; TEX-term cell, 
terminal TEX cell; TFH, T follicular helper;  
TFHM cell, memory TFH cell; TFR cell, T follicular 
regulatory cell; TH, T helper; TPEX cell, precursor 
or progenitor TEX cell; Treg cell, regulatory T cell; 
eTreg cell, effector Treg cell; iTreg cell, in vitro-
derived Treg cell; pTreg  cell, peripherally derived 
Treg cell; tTreg cell, thymically derived Treg cell.

Abbreviations
a.k.a., also known as; CCR, CC-chemokine 
receptor; CTL, cytotoxic T lymphocyte;  
EEC, early effector cell; GC, germinal centre; 
iNKT cell, invariant natural killer T cell;  
LLEC, long-lived effector cell; MAIT cell, 
mucosal-associated invariant T cell;  
MPEC, memory precursor effector cell;  
MZ, marginal zone; RORγt, retinoic acid receptor-
related orphan receptor-γt; SLEC, short-lived 
effector cell; TC, cytotoxic T; TCR, T cell receptor; 

Acknowledgements 
The authors acknowledge the input of all co-
authors and peer reviewers who contributed  
to the consensus statement ‘Guidelines for  
T cell nomenclature’ Nat. Rev. Immunol. 25,  
https://doi.org/10.1038/s41577-025-01238-2 (2025). 
Scan the QR code (right) to access this article.

Edited by Yvonne Bordon;  
copy-edited by Maria Fernandez;  
designed by Neil Smith and Simon Bradbrook. 

© 2025 Springer Nature Limited.  
All rights reserved. 

https://www.nature.com/articles/ 
s41577-025-01246-2

Affiliations
1. Department of Microbiology & Immunology, 

Center for Immunology, University of 
Minnesota Medical School, Minneapolis,  
MN, USA. 

2.	Department of Microbiology and Immunology, 
Emory Vaccine Center, Atlanta, GA, USA.

e-mail:  
masopust@umn.edu; asoerens@umn.edu; 
conem003@umn.edu; rahmed@emory.edu

STEMCELL Technologies 
Driven by science and a passion for quality, STEMCELL Technologies 
provides over 2500 tools and services to support discoveries in 
fields such as immunology, cancer, regenerative medicine, and 
cellular therapy. Our comprehensive portfolio includes cell isolation 
products, instruments, specialized media, primary cells, molecular 
tools, and more to support your human T cell research.

Human Primary Cells: Access high-quality, ethically sourced primary 
cell products, including mononuclear cells (MNCs), purified T cell 
subsets, whole blood,  and leukopaks to meet your T cell research needs.*

STEMprep™: Automate tissue dissociation with built-in 
temperature control and modular scalability to obtain 
high-yield, viable single-cell suspensions.

EasySep™: Enjoy simplified isolation of highly pure cells  
in as little as 8 minutes using column-free  
immunomagnetic technology—trusted for over 20 years.

CellPore™ Transfection System: Deliver a range of  
cargoes into hard-to-transfect cells with an easy-to-use,  
gentle system that minimizes cell perturbations. 

ImmunoCult™: Culture, differentiate, and expand T cells 
consistently using specialized media, activators, and 
supplements, without magnetic beads, feeder cells, or antigens. 

Learn more at www.stemcell.com/immunology.

*Certain products are only available in select territories.   
Please contact your sales representative or the Product & 
Scientific Support team at techsupport@stemcell.com for 
further information.
DOCUMENT #10000006885  |  VERSION 00
FOR INTERNAL USE ONLY  |  MATERIAL #700-0035




