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TRP (transient receptor potential) channels were first described in Drosophila, where
photoreceptors carrying frp gene mutations exhibited an abnormal transient responsiveness to '
continuous light. In mammals, TRP channels comprise six related protein families (TRPC,
TRPV, TRPM, TRPA, TRPML, TRPP). In general, TRP channels are ubiquitously expressed,
indicating that most cells have a number of TRP channel proteins. Of these channels, He
focused on TRPV1 and TRPV4 functions. In chapter 1, He investigated the functional
interaction of TRPV1 with inflammatory mediators, prostaglandins. Prostaglandin E,
(PGE;) and prostaglandin I, (PGI,) are major inflammatory mediators that play important
roles in pain sensation and hyperalgesia. .= The role of their receptors (EP and IP,
respectively) in inflammation has been well documented, although the EP receptor subtypes
involved in this process and the underlying cellular mechanisms remain to be elucidated.

The capsaicin receptor TRPV1 is a nonselective cation channel expressed in sensory neurons
and activated by various noxious stimuli. TRPV1 has been reported to be critical for
inflammatory pain mediated through PKA- and PKC-dependent pathways. PGE; or PGI,
increased or sensitized TRPV1 responses through EP; or IP receptors, respectively
predominantly in a PKC-dependent rhanner in both HEK293 cells expressing TRPV1 and
mouse DRG neurons. In the presence of PGE, or PGI,, the temperature threshold for TRPV1
activation was reduced below 35°C, so that temperatures near body temperature are sufficient
to activate TRPV1. A PKA-dependent pathway was also involved in the potentiation of
TRPV1 through EP, and IP receptors upon exposure to PGE, and PGI,, respectively. Both
PGE,-induced thermal hyperalgesia and inflammatory nocicepﬁve responses were diminished
in TRPV1-deficient mice and EP,-deficient mice. IP receptor involvement was also
demonstrated using TRPV1-deficient mice and IP-deficient mice. Thus, the potentiation or
sensitization of TRPV1 activity through EP, or IP activation might be one important
mechanism underlying the peripheral nociceptive actions of PGE,; or PGI,.

In chapter 2, He examined the interaction of TRPV4 with its binding protein. TRPV4, a
member of TRPV subfamily, is a nonselective cation channel that is activated by hypotonic
stimulus, warm temperatures (~25-34°C) or chemical compounds such as 4a-PDD, and is
expressed in various tissues. To investigate TRPV4 function, He screened a cDNA library
from keratinocytes to identify TRPV4 interacting proteins using a yeast two-hybrid system.
Sequence analysis revealed that one of the positive clones partially encodes ENH (Enigma
Homologue). He found that the N terminal region of TRPV4 bound to LIM domains of ENH.
When both TRPV4 and ENH were co-expressed in HEK293 cells, patch-clamp analyses
showed that 4a-PDD-evoked currents were larger than those observed in cells expressing
TRPV4 alone. However, the increase in the 4a-PDD-evoked currents was prevented by a
PMA treatment in the cells expressing TRPV4 with ENH. These results indicate that ENH
regulates TRPV4 upon their physical association depending on PKC activity.
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- TRP (transient receptor potential) F¥#RJILIE. 6 DDHTI7IY—AN—%E
ETZRENTFIV—THY. FOBBHECECERLBEEIEECREKREN, C0
P HEEFREEERX.TRPV 773—0 TRPV1 H&U TRPV4 0 6 58 Hitk
BIEAEHTT. HEETo. REBRRELTE. in vitro B KR ELLT HEK293
HMIEEAWVWSEXIZ. TRPVI ORBERFOA TSR EABHREREREEEZRN
T.EREBRERIUVEESZNERZTWV. £ B40EEFRETMEALVE
BREFTSCLICKY. . EREBEE LI BOLELTNS,

E—ELT.TRPV1 O, REEWME PG (prostaglandins) 12k E MBI
DNWTRHZTo1-. TOHEE.PGE; & PGl M. #FhFh EPy 2BE BLU.
IP 2R %% LT, PKCe (protein kinase C &) #FHLTFvRILEZYVEIET S
CEIZKY.TRPVI O ATH AV VIRTIEEZEARL. £ BERBRICHNTIE
HZETHFTVBIEERASMITLE, DIz, £ITFHE TIE, TRPV1 (X, PKA (protein
kinase A) [CkBUVBRIEDFENBEShTNEIMN,. PGE, [ EP, ZRAEEMNLT,
PGL . BRBECESICERMBEICKY.IP SRKENLT.PKA [ck3#EEE
HESHBEERBELE, LAL.EP, BEE/vITINIIRERAVEEROE S
BEMD,.PKCe DEEMN, KUK EEHRLE,

E_HMELTIX. TRPV4A O B EERICKIBEEHICOVWTENET 2. 9.
TRPV4 ORBEANHMSNATNETYSF/HARMD cDNA S4T5Y—hi BE two
hybrid jEIzkY . A EBELL T, ENH (Enigma Homologue) 2B EL. TRPV4 A%,
ENH @ LIM FAMUICE# AT EoLEBLMITLI, S5I2. ENH 2# 8 RT3
&Y. TRPV4 O, 40-PDDICHFHEEMNEHEL, £, HBBEEIZ, PKCelz kY. i
BB Eh B EER ML, 512, PKCe [k 2B M IC, UL BIEE R
50(%. TRPV1 OB EEFZELY,. TRPVA BHTIEACENH THAHEEHLMISL
T=o

MEDESIS, ZRXZ. BLAOAEROBOZTATLOAYYFERKBISEML
TELIET—4%8E8T5&Ic&Y . TRPV1 B&U TRPV4 0 PKC [c&k3i#EEER
O FREBEAOMILEZLOC. BREFFEER . Bh=BXTHD. &»
C.EEEZERE. 28— BT . ARXHNEMBXELTHRELLWLDTHSEHEHL
=
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