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ok FMrlolAl Y2 dER vldREo|E 428 TRPVI (FYALo]AIAE, Transient Receptor Potential Vanilloid 1)
F5UEANA Fa3 TS st AR LA Utk SHAIRE TRPV1E] B/dxdo] Hojste whiido] tistel=
A vpyp WA okth 2L rat TRPVIY A ¥ oz Aglsh= thill2S ©A5ko] mouse Rabl1-FIP3 (rabll-family
interaction protein 3)7} rat TRPV1Y} Az o g ZAglslitt= Zo] R EQt)k Rablle o2 71X|Q] A|EZY o]%o
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Abstract  Vanilloid receptor TRPV1 (known as capsaicin channel, transient receptor potential vanilloid 1) is
known to be a key protein in the pain signal transduction. However, the proteins controlling the activity of the
channel are not much known yet. Recently mouse Rabl1-FIP3 (Rabll-family interaction protein 3) was found
and reported to interact with rat TRPV1. Rabll has been shown to play a key role in a variety of cellular
processes including plasma membrane recycling, phagocytosis, and transport of secretory proteins from the
trans-Golgi network. Therefore, Rabl1-FIP3 was proposed to be involved in the membrane trafficking of
TRPV1. In this study, the unreported rat Rabl11-FIP3 was yet cloned in order to show the specific interaction
of the TRPV1 and Rabl1-FIP3 in the same species of rat and to examine the membrane trafficking of TRPVI.
The result showed that rat Rabl1-FIP3 is expected to have 489 amino acids and showed 80% identity with
that of human and over 90% identity with that of mouse. Rabl1-FIP3 was found to be expressed in heart,
brain, kidney, testis using northern and western blot analyses. We also found that rat Rabl1-FIP3 was
colocalized with rat TRPV1 but not with TRPV2 of same family in the rat brain by using
immunohistochemistry showing that two proteins interact specifically, suggesting the role of Rabl1-FIP3 in the
membrane trafficking.
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domain(RBD)o|tH10, 13]. Age] AM=EAS 7Hloz
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2.1 MIZHIY & Al
A|ZHQFe] 712291 HjA|Z+&  Dulbecco's Modified
Eagle Medium(Invitrogen, USA)2 ARE-3}% 11, HEK
293T cell HiSF Aloll= 10% (V/V) fetal bovine serum
(TerraCell, Canada), 1% (V/V) Penicillin/Streptomycin

(Invitrogen, USA) “12]3l 3.7 g/Le] NaHCO;7} A 7}=

DMEM growth medium2 ARE-3}ATE

2.2 &

TRPV12] CUtt H9Z Rabbitol] F¢)5le] IS
#5}%1 3, human Rabl1-FIP39] CLTHS moused] F¢

sto] FEHES H5sIGIth F FA 2T western blotA]
ol 1:50002 Apeelgalol] 34ato] ALgatelc 7]
E} dubAlo] A2k SigmaofA] H£Y5Fe] ARE-SISIT)

2.3 M

TransfectionS  Invitrogen(USA)AF2]
PLUS reagentE ARE35}o] A|Z3)A}S] protocol TZE
HEK293T cello] 228}t

Lipofectamine

2.4 RT-PCR (Reverse transcriptional PCR)
o EE HWE 7F

A5 35%] Sprague-Dawley rat ~719] ¥ A4

TRIzol reagent(Invitrogen, USA)E o]-&38}o] A|Z3]A}9]

protocol & A1E-E 4=35}o] total RNAS F =519t
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pal

3=3E total RNAX Superscript first strand synthesis
system for RT-PCR kit(Invitrogen, USA)E ©]-83}o]
RT-PCRS AA|3}ItE WFHEo]Al ¢DNAE predicted rat
Rab11-FIP3(Genbank No: RGDI1308952)5 FAYdh=
primerE A|4}6to] PCRE AAISHGITE  ARESL primer =
forward, 5'-CGC GGA TCC ATG GGG TCA GAG AGC
ACC TAT-3'; reverse, 5-CCG CTC GAG CTA CTT
GAC CTC TAG GAT GGA-3'o] PCR L2 94T 5
B 94T 18, 48T 18, 72T 28, 72TC 7802 3537
2 AAEIRIl PCR AFES pGEM-T-easy vectoro]
subcloninggt % pCMV  tag2B
(Invitrogen, USA)o|| F&£F o7 243}t F=2Y3t
AR G7IAES AsE7IAE 24 lHes A4

atsick.

expression  vector

2.5 northern blot &4

PCRE o]&35lo] WHE rat
Rabl1-FIP3 cDNAES =€3og Azt F rat MIN
blot(Takara, Japan)S ©]-83}o] northern blot& Al X619
c}. B3 A2 DIG high Prime DNA Labeling and
Detection Starter KitII(Pierce, USA)2] protocolth 2 A A]
= extraction®}' 0 2
Rabl1-FIP3 cDNA7Z} z3E]o] 9l pGEM-rRabl1-
FIP3 vectorE AA|GE F A3t &4 *|2]= Rabl1-FIP3%}
< g50to] g¥ez AMSIGIT)E northern blot Wi
Takarao| 4] F738}= protocol o= FFstqiTh
Positive control 2= B-actin cDNAS & o g2 AZls}o
northern blot& AA|5}3c)

Reverse transcriptional o]

Phenol/chloroform rat

24

2.6 western blot
BHS A oR AGEE S AL
SFICH15]. SDS-PAGEA| o= 15% &3-S AME-8Hl L
Qe THES dH(Bio-Rad, USA)e]l
transfers}ICh 12} S}A| 2= anti-rat TRPV1XZ} anti-human
Rabl1-FIP3S& AM83191a ZHzto] dfgdets 23 HAlS
Z2]gt & npxjufo g ECL western blotting analysis
system(GE health care, UK)S o|-&5}o] Zu}E E1519

flo

western blot

nitrocellulose

2.7 HHs}S}
Hosletarg e bz o 2 AN EE Whe AMgs)
AcH16]. 7heks] 7&shd, S 3% 7 Sprague-

2 4% paraformaldehyde & AME5}CE 30% sucrose :
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OCT embedding medium©] 2:12] H]-&Z 412l mixtureo]
308 B9l XAL embeddingdtty &H|E FAS
cryo-moldo]] OCT compound(Sakura, Japan)S SFA| Zo}
= 5 7Y ¥dk= 2oko & =31 OCT compoundE )
¥ F moldE HA| ALof FE3 isopentanec] HiL
o4 YA 34 95K E52 80T A2
HystA uk2 Ao ARSI

Z21& B2l &gbo|=EFetA9) 0.3% Triton X 100 in

H=
|

PBSE H2lsli SE7F HHSAIZTh 1 o] | X PBSE
SERA AN W AASEItE 202 2= 10% normal goat

serum in PBSE AF2of|A 605 £<t blocking*] 2] & 3}
Stk 13 A 1% BSAZF H7bE PBS| 8143 F 2
Zof| AstaL oAl 3AIZE et REEAIFTE 1 X
PBSE SR THL W AHSHL 2% FAE 1% BSATH
71 PBSO] 81415 5 AR oAl 1AZE AT 1
227 1 X PBSE SEA 49 NS T DAPI4'-6-
Diamidino-2-phenylindole, Pierce, USA) 22 8- (1 ug
/ml in ultrapure water)S Ao Q3] H3|es By
F39g Ak 4 A BUR AEE Ue H 4L
A 105 EoF wkS A7t} npxjulo 2 pRSE sEM 6wl
AAsta 5715 2 AASE T, gel mounting solutionS-
Z2|9of| Welm AwFetaz Holnk SdE AES
Nikon Clsi Laser Confocal MicroscopeS ©|-8-3}o] 2k
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3.1 rat Rab11—FIP3 shows high homology
with those of human and mouse

rat Rabl1-FIP32 E4317] 93] rat | Z2|oA] 23
3l total RNAE ©]-85}o] rat Rabl1-FIP3 cDNAE TI&
tl. cDNAE= Genbank A19] oJJAt%]= rat Rabl1-FIP3
AE ARE vlgto 2 A A primer2 PCR3}YITH 52
H dHe oF 1.5 Kbe] AZ7|R3L o]AL pGEM-T-easy
o]-85}0] sub-cloningdt §| XE&og
pCMV-tag2b I3 WEjo]l A AAIZIEE 23 WEof 4F
2%l rat Rabl11-FIP39] DNA ¥7] A E-& A|EAE o8
&to] Qolr ). rat Rabl1-FIP3:= % 1470 base pair2|
DNAXE-E 74| 4897]|9] ofu|icil MBS 7HA]= A
o7 Yyepgth A mouse 12|31 rat ©] Rabl1-FIP3
L A 7}A] % BTE Rabll binding domaing F-EH o2
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dlZE A2 1). rati} ThE 2] Rabl1-FIP3 ofn]
AR o] AHEAL dolE 7] )3l human, mouse, rat
o] Rabl1-FIP3 ofu]icab AL Clustal W T2 7288
0|85l alignmentdt 23} mouse@= A F 2 AEAd0]

90%0]A} o] human¥l= 80% o]Ato|qict 1381&
A 74 Fol4o) Rabl1-FIPIS u]5 HAIgH A& 7k
5| =AsR Aol
PRR EF RBD
Human [ @@ —
MTR ERM
Mouse
ERR

Rat T .

[Z22! 1] <17k, mouse, “12]37 rat 2] Rabl1-FIP3 o] A}&

H]2. PRR, proline rich region; EF, EF hand;
RBD, RBD domain; MTR, myosin tail region;
ERM, ERM motif; ERR, glutamate rich region

3.2 Tissue distribution of rat Rab11—FIP3

rat2] Rabl1-FIP3 <] ¥ mRNA &g Qolr
1A} =A3) rat Rabl1-FIP3 ¢cDNAS B2l o g A|2Fs}o]
rat MTN bloto]| northern blot& 3t Az} A, 4, 71 &
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3.3 Detection mouse and rat Rab11—FIP3
by anti—human Rab11-FIP3

Anti-human Rab11-FIP3 &}4|7} mouse2] Rabl1-FIP3
QAR A Ad) AtellA ofm] ER}1E THI).
2 Agtellx] 29 FA%9] 4HEZ heterologous Sk
Al @& A]7] Rabl11-FIP3 & Anti-human Rab11-FIP3
A7k Algk 4 Sl A okez] Al & Aol 22
Jalo] AZSE Whe wWE] pCMV-tag2b-rRab11-FIP3 A
%3 WE]S HEK293T cello] transfectionA|7] T 24 ~48
AlZE ol MlEE Rlske] Alagalld-E o]-8-3f western
bloto 2 3Felgit}t, A} o =2 anti-human Rabl1-FIP3
A my ofe 2EYE o g4
Rabl1-FIP329] thalzl AME L QA5 Ao g FelxQ)
th2¥ 3A). FA|= E3F mouse 2F rat 2] H |
olel opls) 3Le Ul FUT 27]°), 7
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3zof ¥F3 = rat Rabl1-FIP3 2} mouse Rabl1-FIP3
A% <l B) 217 Rabl1-FIP3 of that &2
rat T} mouse X Z]2] Rabl1-FIP3 H= &l

—Rab11-FIP3

3.4 rat Rab11—-FIP3 was colocalized with
rat TRPV1, not with TRPV2 in brain
tissue
rat Rabl1-FIP37} TRPVIZ Zdls}o]
colocalizationd=2] &olH 7] £5}o] Y]
o] Az}t AES AASHTh tiH] @402 = DAPI
Aeste] Aazol dlg FAAFTE AFAD rat
Rab11-FIP3+= TRPV1Z} colocalizations}o] merge®l AFZ1
oAl =2 H AE & 4 UNTHIH 4A). 53] Al
g HEoA colocalize == A& & 4= ot o]= rate]
Rabl1-FIP3E Y 232 oA TRPVIZ} AHZHoz 7
Aelth= A AlARRIT
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QA9 R Qohs] Flskel TRIVISH Te TRP
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3 %]%137[9] Rabll ¥} AsFst= o] FIP 9] oj&] 7}
of o} Spo] FaF AN g WEE}

2B E TRPVIO] Rabll-FIP3¥} Zatsicli A
% TRPV12] 1} traffickingo]] F3S 7|AA| = HECT=
AL ofujgich 7o TRP familyel TRPVS, 62| o}
trafficking®]] Rabll o] ojdith= ZAxpr} HiEich
[14]. 3}A9F TRPV19] d} traffickingo] Rabll o]i}
Rab11-FIP30] o] BA Zhg-ahr|i o} sts] oFei7]
%) erakek.
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Rab11-FIP37} TRPV12] 9} trafficking®] #oJdl=%]
As}ts| Yol A} TRPVI o] 225 rat 17} T2
rato] 4] Rabl1-FIP3Q] S-AxS 243t 11 AY
2438 A3} ofn] U AT mouse 9] Rabl1-FIP3
R DEDEE DL TN R EEL A
WS 0]8310] rat 9] | 2|4 TRPVI 2} Rabl1-FIP3
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Aol TRPV2 Sk Solxjo 2 Agtela) orarl 28
oF % Qlgick. olefat WS o] £Re| FIP So] 27
sjol A2 77t Th2 uf ol Tofgichs 21 Q1
18] oA BIo] 22 family ©] g2 shelehe up
Gpoll A2 THE 718 AMgRTRE AE AN 9
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THE Rab T AT} FIP 7} AREE 2= gtk AL A}
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