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Research progress on the immunomodulatory effects and mechanisms of trace

amine-associated receptor 1
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Abstract: Trace amines are endogenous molecules distributed in the central nervous system and peripheral tissues that resemble common
biogenic amines in terms of subcellular localization, chemical structure, and metabolism. Trace amine-associated receptor (TAAR) is
a kind of evolutionarily conserved G-protein-coupled receptors in vertebrates, in which TAAR1 is a functional regulator of mono-
amine transmitters such as dopamine and serotonin. TAAR1 is widely considered as a potential therapeutic target for schizophrenia,
depression and drug addiction. Moreover, TAAR1 is also expressed in peripheral tissues. The homeostasis imbalance of trace aminergic
system can induce over-activation of peripheral immune system and central immune inflammatory response. TAAR1 modulators are
becoming potential emerging drugs for the treatment of immune-related illnesses, because they may play a major role in the activation
or modulation of immune response.
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S B i riE 4L B, 25 T/B 41 i e s A
AR 7 NFACAIKZE4L B 4, TAAR] & H
eI G Rk BT 1. Panas 25 A MY 7EAE ]



250

Table 1. Distribution and function of trace amine-associated receptor 1 (TAAR1) in different tissues and cells
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k1. R A K AR AR TR ) LR 27 A tm L o 49 55~ Fn BAE )

TAART1 distribution

Function

References

Brain tissue

Neuroglia cells

Peripheral blood

Gastrointestinal tract

Peripheral immune organs

Substantia nigra, ventral
tegmental area, limbic areas,
amygdala, prefrontal cortex,
raphe nuclei

Astrocytes

Microglia

Platelets

Mononuclear cells

Gastrointestinal epithelial

cells, intestinal glial cells

Spleen, appendix, germinal
center of the tonsil, bone

marrow and germinal center

TAARI is involved in regulating monoaminergic signaling

in the brain and plays a role in regulating reward circuits,

the limbic system, cognitive behavior and emotion

TAAR1 mediates excitatory neurotoxicity by regulating
the clearance rate of extracellular glutamate in astrocytes
through cAMP

TAARI signaling in microglia has not been directly
studied, but there is an association between microglia
activation and TAAR1 expression

TAARI protein expression in platelets could be a
contributory mechanism of psychostimulant-induced
effects on platelet-mediated immune responses

In vitro analysis of HIV-1 infection of human PBMCs
has revealed that increased TAAR1 expression in the
presence of methamphetamine, and TAAR1 may play
an important role in methamphetamine-mediated
immune-modulatory responses

Trace amines are increased in patients with inflammatory
bowel disease. TAAR1 may be a common signal
molecule of brain and intestine and chemical

modulator of the brain-gut-microbiome axis

The germinal center is the structure of B cell maturation
and adaptive immune response regulation. These data
indicate that TAAR1 may play an important role in B

[18]

[19]

[20]

[5]

[13]

[21]

[5]

of the lymph node

cell-mediated immune response

PBMC:s: peripheral blood mononuclear cells.

Tk A2 A6 B bk T BE 40 i o U %2 2 ) sE 1 TAARIT
PRk, HWIEIR T L Re e it 0% TAART ()5 M
fie it PKA Al PKC ()R 1L, IF HEEWE 5T cAMP
N2 T4 45 A B (CAMP response element binding
protein, CREB) Fli& 4k T 40 ilu #% A ¥ (nuclear factor
of activated T-cells, NFAT) 15 ‘i K36, XLL(F
51 5 A PN B AE T B TEORD 28 5 (R 1 4 W
K, #REAE TAARL U G KRG 5 7% F1EH,
i H. TAART #5077 EPPTB % ) 55 FF 22 25 74 i
7531 PKA #1 PKC 1RERZ 1L, #0H] CREB FI1 NFAT
E BRI, SRR AN e TR U
T B gH st A o o i pi ik (o 1gE) 7 i Joik %
E R A B4R ] B, 1T TAARL I TAAR2 JE[F]
fil & 1 B 4ifferh IgE B0, X 5IREEREH L
T A D RE I 45 SR — B, ik — P W] DL TAARI
FEE A E YR SN A e T I AR A .

B FCIE IR 4> TAAR 5k [KI7E K% 20 it v 31
2RIk, Hr TAARL /£ EWE4N i b th A £k B
1E /N BCE B SR VR 1) BV 48 il (bone marrow-derived
macrophages, BMDMs) H, i i F1 I 22 i 1 ) 35
Befiy i % Fif TAARD mRNA £ IAK, {24 4
Ji A7 (B3 %6 IL-64 IL-1B A1 TNF-a) ff] mRNA 7K ¥
g ¥, i EPPTB AT LAJ%55 BMDMs 1 TAAR1
AP REFE PR R IA ) i, XU TAARL Al REfE B
WA 25 TR R RN BF5TIE K
TAAR1 59T % f)% R M A S, TAARL -1+
PERLAN M )R B L It E R, LIRS B 4l
WA IgE A, Rk T 40 [m) Th1 28 W HF ) 5 A6 Al
LA AP+ IL-4 By53h, X segh S5 B TAAR]
EWE R PR R IR, S54RI % 1)
Fads P B2, SR, A RIERRE R R E
Wik 210 LR AR SRR 4 B 5 5 A Al 1) TAAR mRNA
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R AN I A A K BT FE IR IR RN
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TAARI 1) B 23 s HUR IR R R R B, A F
TR R I S A A TS YT, I U
IRl HER4 38 i 84037 A 7E ARV T 3842 S0 310 1) 2L e 4
M4 K, T TAAR] 5 HER4 JE R () £ ik A7 1 IE
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TR AV ST T AE (O RE 1A S . b Ah, FE4N M sEas
TAARI Bi% AE 0% 1 3 T 1 2 P Jgg 5E [X] SPP-1 [ &
ik P2, SPP-1 JE [T A A s 4 il 45 B g (1 4 g
WhEE . TR AR DY, BS2Z M E R,
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A TR IE#E PKC A% 15 S SPP-1 LK /) 1,
1M PKC A& TAARI Bsh#lfi k& 1) —F 5 S, H
Rk HEAETUG 2 MAHE B TAARI fil & (1) PKA
REOE BT N I 5 S T NF-«B B, iR i A 85 o
FR IS 28 0 2330 NF-xB, i RADIR S FR 4L A7 1E,
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(R AR IR, BT AN [R] fgg (A /8 FE LA
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IRNIRGH I TS T7 170
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106 2 T T 5 40 R T N B TR IR 5 A v 3 3
i& P, Cisneros 55 A il T TAAR BERSTE T
BB 4R A B cAMP RARANIAE S 4% S ThRE, I
H. TAARI BEh 7 RE W 015 X% ar M R LR e ds B
2 (excitatory amino acid transporter 2, EAAT2) FiE 4,
I P AR A VE AR 2 B M I 52 A f 22 22
DI RE Y, ARSI ORI, A FAEOR
PN AN G HIV-1 i #:27] BL 1 TAART (355,
TR LG o O 2 B R R AN, 10 R TR B 4
MR DIRE. A FRSEIGZE RARW], FIEEKPI RS
i3 TAART e HAREE) cAMP/PKA {5 5@ /1 5
(U T TR () @, b BRI B 4E i K
G, AT FEAR S A, TP T ot 4t i 5 i
G MRAREAEH, HEME SRR M. (573
TERH)JE, EPPTB REMSA R4 H 3K N g /-
cAMP Fil Ca™ {5 5 (34 0, 541 H A% T f) EAAT2
mRNA [¥] N LR R TR R AnM iy K 4k ™,
UGB R BT 4 il o i) TAART fEfh 28 S e i 72
HORIEE T Z AT, A ROV RAET
TR T R

ZIN S I 44T L HR R R 2 R G T R S T R 4
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ANEE R A A TE O E RS, TAART 8 557 BT 5%
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