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TRPV1: an important molecule involved in the peripheral sensitization during

chronic pain and central pain modulation
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Abstract: As chronic pain is a severe problem in clinics, study of the mechanisms of chronic pain and development of novel analgesic
agents is of significance. In the past decade, our lab completed a series of studies on the regulatory mechanisms of functional sensiti-
zation and membrane trafficking of transient receptor potential vanilloid type 1 (TRPV1), a key molecule involved in the development
of peripheral sensitization. Our studies elucidated the important regulatory roles of several protein kinases, including PKD1 (protein
kinase D1), CdkS5 (cyclin-dependent kinase 5) and LIMK (LIM-motif containing kinase), in inflammatory thermal hyperalgesia. Moreover,
based on these findings, we constructed a series of transmembrane Tat-fusion peptides for pain relief. The potential role of central
TRPV1 was discussed as well. Prelimbic subregion of prefrontal cortex was revealed to be a critical brain region involved in the
interaction between pain sensation and pain emotions by our recent studies. In addition, our work attempted to improve the analgesic
effects of the agents targeting TRPV1 and concurrently reduce their side effects. Herein we summarized the work of our lab in pain

and pain modulation during the past decade.
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B R B R 2 T . R, IR R
TRPV1-T406 [REEE A ARAS S5 T8 B T 1R 0%

FiRZ 5 TRPVI B IR 10 8 4 1 & B I 75 22
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57 anandamide 7K *F- ) F+ 5. 24 anandamide & &
BURK, R AelEH T H G R R R 324 1
(cannabinoid receptor type 1, CB1), il E., R
NG LE I AIA, 11 2 anandamide 7KF- 1 — 2 THEI
W AT 512 TRPV S H et £ fe s g i ik ™,
RS AE PR, RIEMaPEER Y TRPVL 45 A
A HNHIEAE DR BR 3R 3248 R H556 AH e sl B ik
I, X WahiEos d X TRPV 1 Th e 5 N U5 1 K Rk
RAGHETVINRR.

3 EHEAHEEHR

18 Mg 2 — Pl va M, I B 245097 A%
AR, BCEA BB EEE R PR &) AR IR R B
Tz N o R, SGs BAA BUR 25, b HEE
bE 4 4 55 TRPV 30 771 —— BB (1 008 RN
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il capsazepine 1F FH 3 £ # 5%, JIF HAER
YR, B TRPVL AMIE a] LLAE H T 0% A S0 34
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nucleotide-gated channel, HCN). _F iz 5}ifii& (epithe-
lial Na" channel, ENaC) il i Il ATP 52 {44k o))
WTF R AE R 58 R 5 1 B TRPV 2R K5 577+
b E,

1145 3 E () Peter M Blumberg SE45 % (National
Cancer Institute, Bethesda, Maryland, USA) &1E, 1#

o DR B ER S LA A e v i — e Ak A R
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BEL T A 25 RIS pH B = Fh AS [5) ) 3415 5 1)
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TRPV1 Jx B & B 1 8 55 45 Hi4E . 5 b A i,
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JE T s £ B8 [\ TRPV L [ 85098 25 9 Wi % J7 1
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Fig. 1. Summary of the studies on the regulatory mechanisms of peripheral TRPV1 in our lab. TRPV1 can be phosphorylated by
protein kinases, including Cdk5 and PKD1, and the anchoring of these protein kinases on the cytoskeleton is modulated by LIMK. On
the other hand, Cdk5 can phosphorylate the motor protein KIF13B and promotes the membrane trafficking of TRPV1. Application of
the technique of Tat-transmembrane peptide can specifically disrupt the above phosphorylation process. In addition, our lab partici-
pated in the development of the partial agonists of TRPV1, JYL827 and JYL1511, and the competitive antagonist JYL1421. CaMKII,
calcium-calmodulin dependent kinase 1I; Cdk5, cyclin-dependent kinase 5; KIF13B, kinesin-like protein 13B; LIMK, LIM-motif
containing kinase; PKA, protein kinase A; PKC, protein kinase C; PKD1, protein kinase D1; Tat-T506, Tat-KIF13B-T506; Tat-T406,
Tat-TRPV1-T406; Tat-S3, Tat-cofilin-S3.
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