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Editorial Note 
T	cell	 immunological	memory	 is	a	vital	element	of	the	adaptive	
immune	 system.	 The	 basic	 principle	 is	 that	 pathogen	 exposure	
causes	the	development	of	long-lived	memory	T	cells,	which	offer	
a	rapid	and	stronger	 immune	response	upon	re-encounter	with	
the	same	pathogen,	ensuring	efficient	protection	after	pathogen	
reinfection	 or	 vaccination.	 While	 pathogenic	 elimination	 and	
thus	 re-establishment	 of	 quiescence	 was	 initially	 assumed	 to	
be	 required	 for	 the	 formation	 of	 immunological	 memory,	 new	
advances	 in	 the	 area	 have	 demonstrated	 that	 memory-like	
T	 cells	 can	 be	 detected	 among	 exhausted	 T	 cell	 responses	 in	
ongoing	infections	or	malignancies.	As	a	result,	these	cells,	which	
can	 be	 identified	 by	 the	 expression	 of	 the	 transcription	 factor	
T-Cell	 Factor	1	 (TCF1)	or	 the	 chemokine	 receptor	CXCR5,	 retain	
proliferative	 potential	 and	 the	 ability	 to	 self-renew	 while	 also	
replenishing	 the	 pool	 of	 antigen-specific	 exhausted	 effector	 T	
cells,	thereby	mediating	viral	or	tumor	control.

TCF1+	memory-like	or	precursor	T	cells	can,	surprisingly,	exhibit	T	
cell	exhaustion	features,	as	seen	in	many	actively-persisted	viral	
infections,	 including	 Human	 Immunodeficiency	 Virus	 (HIV)	 and	
Hepatitis	B	or	C	viruses	in	humans,	Lymphocytic	Choriomeningitis	
Virus	 (LCMV)	 infections	 in	 mice,	 and	 tumor	 settings	 in	 both	
humans	and	mice.	Most	notably,	TCF1+	T	cells	are	responsible	for	
the	 immunological	 boost	 that	 occurs	 after	 immune	 checkpoint	
blockage	 in	 immunotherapy.	 Increasing	 our	 understanding	 of	
the	molecular	 properties	 of	 these	memory-like	 or	 progenitor	 T	
cells	 will	 thus	 drive	 the	 design	 and	 development	 of	 innovative	
immunotherapies	to	modify	depleted	T	cell	responses	in	chronic	
infections	and	malignancies.

An	enhanced	cell	sorting	approach	for	isolating	TCF1+	precursor	
T	 cells	 from	 solid	 tumors	 was	 discovered	 and	 created.	 The	
researchers	used	transcriptome	analysis	of	PD1+	T	cells	derived	
from	murine	B16	 tumors	 as	well	 as	 primary	human	melanoma	
tumors	 to	 discover	 an	 enriched	 expression	 of	 Slamf6	 due	
to	 	 lack	 of	 Entpd1	 (encodes	 CD39)	 and	Havcr2	 (encodes	 TIM3)	
expression	among	precursor	T	 cells.	Based	on	 these	expression	
patterns,	 it	 was	 demonstrated	 that	 PD1+Slamf6+CD39-TIM3-	
Tumor-Infiltrating	 Lymphocytes	 (TILs)	 had	 greater	 proliferative	

potential	 when	 isolated,	 transplanted,	 and	 rechallenged	 than	
PD1+Slamf6+CD39+TIM3+	TILs.	As	a	result,	it	effectively	proved	a	
realistic	method	for	improving	the	isolation	of	superior	TILs,	which	
can	significantly	increase	the	efficacy	of	adoptive	cell	treatment.

The	 inhibitory	 receptor	 CD160's	 role	 in	 CD8	 T	 cell	 responses	
to	 persistent	 viral	 infection.	 It	 was	 originally	 discovered	 that	
CD160	 expression	 correlates	 with	 improved	 clinical	 indicators	
such	 as	 increased	 CD4	 T	 cell	 counts	 and	 lower	 viral	 burden	 in	
HIV	patients.	 Furthermore,	 it	uses	 the	preclinical	 chronic	 LCMV	
paradigm	to	effectively	illustrate	that	CD160	is	essential	for	long-
term	viral	control.	Importantly,	it	was	discovered	that	the	lack	of	
viral	control	 is	caused	by	a	reduction	in	the	formation	of	TCF1+	
precursor	T	cells	in	the	absence	of	CD160,	and	hence	a	reduction	
in	the	ability	to	sustain	a	long-term	T	cell	response.	Thus,	CD160	
signaling	is	required	for	the	production	of	TCF1+	precursor	T	cells	
in	response	to	chronic	viral	infection.

A	 mouse	 model	 was	 used	 in	 an	 experiment	 to	 evaluate	 T	
cell	responses	to	persistent	antigen	delivered	by	hepatocytes.	It	
was	discovered	that	fatigued	intrahepatic	precursor	T	cells	retain	
proliferative	and	self-renewal	ability,	similar	to	splenic	precursor	
T	cells	responding	to	prolonged	viral	infections.	For	the	first	time,	
it	 is	 shown	 that	 progenitor	 T	 cells	 have	 higher	 metabolic	 and	
mitochondrial	 capacity	 than	 their	 CXCR5-	 counterparts.	 This	 is	
a	significant	finding	that	tackles	a	critical	issue	about	how	T	cell	
fatigue	and	T	cell	metabolism	are	regulated	and	linked.

This	 article	 emphasizes	 the	 crucial	 function	 of	 memory-like	
or	 precursor	 T	 cells	 in	 a	 number	 of	 diseases,	 emphasizing	 the	
significance	 of	 furthering	 our	 understanding	 of	 memory	 T	 cell	
biology	 in	order	 to	build	new	 immunotherapies	or	 improve	the	
efficacy	of	existing	ones.
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