Bk 0741

AR A M3 28T A BE M7 F R DRI E L% OVE DR

e e, PR RS

B IR R B S PN R SRR PR P PR o YA R 250 B

B ZE [BM] SAREEATTFRORIEL, REOEHRISZLCHIEREREOFE FL, E MR EDRHTCRIFEA~E D7
WD, BB SR 72 EBEMEAT FRORIEE A, C 37 IR LS AEBREMEN TSI 25 7 /Bt
@ NERP-1 (NeuroEndocrine Regulatory Peptide) & 38 73 /[£5% 5725725 NERP-2 DA~ 7 F K45 77 (JBC 282,
26354, 2007), A8l 7Y MK FERCOHIEATF R NERP ORI AIFENETE, BLOVK - B RN
FHAERER AL,

[FiEEER] fpE " Yl C, NERP |3 RSSO IMIOREAFET 53 7Lyt (AVP) &I A7
Lz, S sERA e ZHE YL T, NERP & AVP R —JER I AT 22 e B Lo o7, 48 IRF 2 DK
AT, B ERZE BB TO NERP BBk AZ L R0 Ea—R 35851 vgf OFRBIAEEFEL7-, NERP % NaCl <°

angiotensin Il D7 MYENEGIZLDIMH AVP 4
EIRTI

TFRTHHZENHIBNLIRT,

[#534] NERP 1T, K Fif=o—n L WK N T AVP E4E7FL . AVP 4

2o

1. IREM

B A BEME T F RO REIL, REOHE IR ESR
HIEEEAE D78 L, ENRBEDREITCRISEAL DR DD, £
E MR DRI BB AT F R DR E 2R 2, C
B3 T I LS VAR BRVEYE DS TS 5257 X FRFR FE D
NERP-1 (NeuroEndocrine Regulatory Peptide) & 38 73/
FeFk I/ 5705 NERP-2 O —ODHF ST FREF AL
721, NERPIZ %t 3255 LA HLAE V72834 C . NERP
ATBEIR 2 R e a— R4 2% vof 85 135 B DRk
PGSR D727 C L HRARRE R | RRCHRIR BB
NERPSIENMEZ RO T2, A EIT v MM FIWT, FR TS
TOH BT F FNERP DA S A . ML PN RTE, 5K
UK - EREARFREN I DA B E A ET LT,

SrUWMEEE &2 B BRI LTz, ZO/ERIE C SO FETINE
TREDLA T, NERP OABREHORIUZ CHED T IR{LA
EERCHREIEOKICEAIM T AVP S 238 v L S7-2&h35 . NERP XN

A&7, NERP IgG O PR G-z L ahiik i fn
TAEMENER A T DA BRI PEA

Gy S 2R I A B YA T F R T

2. BRAE
2. 1 HPLC/RIA [2&% NERP RNEM S FEDRE
7wk NERP-1 33X N NERP-2 @ C D7 2 %785
FTHPUAEVERIL . BESICHE RIA 22 L7- 2, R
LT 8~10 Hilind Wistar 527~ (A AT v—/L K-
UR— (KR), 38 A=, il -BEZ2 —EIfftoT-
B3] 12 RE#] (08:00 - 20:00) . K5 12 IR#fH (20:00 - 08:00)
T A7 N OFRIAE RO — 2T H RIEE - B K
T CHIR LTz, FBREERF DT> MDA ZZ BT %
HIYT. 7y OBk EEfE H 1T 572, 10 #iinD Wistar
RBEZ Y FOBR TEZR L BESRIZHEV Y SepPak % H
WCATFRES R RAEL Y LT TR
B & il m~ 7T 7 4— (HPLC) THHfEL | fK T8
@ﬁf EMEZE RIA THRETLZ,
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2. 2 REFEIZLD NERP DS LUMIANETE

10 JHlnD Wistar RIET > MR 7 2 —/1 (50 mg/kg
BW, ip; Abbot Laboratories, Abbot Park, IL) CHrELE .
Paxinson & Watson DXIFEZHE N EALAN E T T e
(FU7 (), HE) STy FEHEZEEL ., K=
(Bregma &V(J7 0.8 mm, 77 3.0 mm, 7L Y 1.8 mm)
IZIEAE 0.9 mm DA =a—L &AL, A NCEELZ,
colchicine (200 pg) IM=ENIZ G- 2 A%, 17 Z— L IFRERE
DIZ, 0.1% glutaraldehyde % 5T ¢ 2% paraformaldehyde
(PFA) CHEVR [ E L s Je o N i A R i L7z, 4C T
48 RERTBREEZAT Y, 20% A72—2% 5T 0.1 M PB IZ
4°C T 2~3 AT THEBBURAFL 2, I7ah—2 CRFDE
FET 2 (BF), 85 E) T 40 pm [Z3#YIL, 0.1 M PBS H1(Z
4CTIRAFLTZ, Y1 Z=E1R T 0.1 M PBS "C 5 43#] 3 [ml
L. 0.3% Trion &5 ¢5 0.1 M PBS (2T 10 43> F 2
—hL., MfRENMEAZ DT 72, 0.1 M PBS T 105311 3 [13E
LT, 10% EHFYX Mm% &1 0.1 M PBST T3 K]~
¥ 7 %1757, oxytocin (Chemicon, Temecula, CA,
1 : 15,000) . vasopressin (Peninsula laboratories, Torrance,
CA, 1 :80,000) &7 1o 7 YR CARL 7=, & Piik%
WL 4°CT 24 FEA L FaX—RLTz, IR Z=RICRE
L 0.1M PBST T 15 53 [H] 3 [P L, #OGEFEHUA Alexa
488 (fF X : ¥ =F, Pi~7 A IgG PUIK, Molecular Probes,
Inc: 1:400) T2 HFfHAF=2~—hL7z, 0.IMPBS T10
53TE] 3 [EIGEE L, 10% IEHYXIfiE4 &1 0.1 M PBST
T 3 7 myF 7 %1772, NERP-1(1 : 2,500) |
NERP-2 (1 : 5,000) &7 73 VB CAR LTz, A5
UL 4°CC 24 FRRiA L Fax—h iz, YA 2 EIRIC
L 0.1 M PBST T 15 23 3 [EI5EHL, st akbuk
Alexa 568 (5 1 : ¥, LU ¥F 1gG Huik, Molecular
Probes, Inc: 1 : 400) T 2 FFfjA>F2~X—kL72, 0.1 M
PBS T 10 57t 3 [FIYEHEL . Fluoromount THfALTZ,

Fo, EEBEMIC, 10 HilmO Wistar RHET > M
colchicine (200 pg) i == N & 5 2 H % . 0.1%
glutaraldehyde %2 #¢ 4% PFA CHENTE E L oz Y o I
Mz LTz, g et s JOVMRE BRI BEso ik
IZRE T o7 999, PRz kpas ha— L BT,
TIERIOF RIUARIB LI 10 ug DB TFRERIML
TR E O TRRELTZ,

2.3 TEE in situ hybridization ;%2 & % R K T &
NERP RIBRAE (T vgf IR D FHA

48 IR HIRRA L7z 10 @i D Wistar REEZ > M4
HMBEHIZRTAT AR LTHFEL., -80°C TRAFEL T,
-20°CToVUA A%k (Leica Microsystems GmbH, Welzlar,
Germany) % IV T 12 pm (2811, =562 (PVN) | 115
E#% (SON) 2B Lo IR T AT A AR % €5F =
—T U T ATGAR T TR T T2, 37T CITIMRL72/)
T RS L TUI R S| HRR EHI2-80°C
TIRAFL T, FEFIRFIC -30°C, IR & BRI 7 AR oR
HLIRS 72, 4%PFA %2519 0.1 M PB T 15 43 [WI[E E 417
272, 0.1 M PBS T 15 A 2 BIVEH R, 707 A F—
A K(F T AF%—AK 1pg/ml, 10mM Tris-HCI (pH 8.0),
1 mM EDTA) #LBE% 37°CC 15 43 [B147\ ), 4% PFA 25T
0.1 M PB % HIV T 30 23 f#]ZER TR [EEL 72, 0.1M PB T
14318 2 EREAL . 0.2N HCI T 10 43 A% 2~X—hL,
LR EEBEVESE T2, 0.1 M PB T 1 4y B2 2 [IYEE
L. 0.1 M K=& /—/L 7 (TEA)IZ | RIRLI-#,
0.25% SKEEfE% Fde 0.1 M TEA T 10 3L 7=, 0.1
MPB T 1 R 2 e L %, ER-R—2 /) — LT
K AATOV RS E T2, T 85°C T 10 43 HMEAL T\
T ATVEA =2 a R (50% BiAA ARV LT
K, 10mM Tris-HCI1(pH 7.6) , 200 ug/ml /—Ak tRNA, 1 X
Denhart’s solution, 600 mM NaCl, 0.25% SDS, 1 mM
EDTA (pH 8.0), 10% Hifg7 ¥ A7) 1 ml (& PP 3
end-labeled deoxyoligonucleotide probes TZ /L L7
NERP AR AIES T~ vgf (complementary to bases 1741-
1785 and 1825-1870 of rat VGF nucleotides; accession
number, M 74223 ) & vasopressin ( AVP ) i& 15 1
(complementary to bases 1843-1868 of rat vasopressin
nucleotides) Z Nz . B2 85°CC 3 Ay MIINENL 7=V % A
HEOYIT T T LTz, Enb 357 0L 24, 50°C
T 17 RHNATVH A RS T, 50°CITHEALTZ 2X SSC
(300 mM NaCl, 30mM 7= )~ A pH 7.4) A C/8
F7 4V LESN 1S Sy 2 [EITEA L, 0.2XSSC T 15
SR 2 B LI ERSRS ) — VTR ZAT
WREZE T2, AT7ARZZ A% Emulsion (Kodak NTB3)
Ta—hL, #IELIZFIC 4°CT 24 BEfBICBg LT,
Autoradiographic images /X, MCID imaging analyzer % H
WTERLE 7, v br— b LT, KHIRZ L TR0
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[ im0 Wistar SZHEZ >R (n =5 per group) & FHV 7z,
2. 4 SyhIHERN NERP F71=I& NERP IgG % 5(2&3%
NITLy o5 ibiREfER Dt

8 M EnD> Wistar ;71EZ <~k (n=8 - 14 per group) IZHR7
K — )V CIRREE | E NN E IR E (27 N A [
TE UMM (Bregma LV RET 0.8 mm, {1J7 3.0 mm, fX3&
E0 1.8 mm) IZER0.9mm DF==2—LZFHAL, EA R
TEEL, it 1 BROEE O, B DTy b
EBRIZ I, AR 10 BFO BN AN NI &R A
Hi7K (8.5 umol NaCl/10 ul aCSF) F7=1% angiotensin 11(0.1
nmol/10 pl aCSF) ZM=ENICHE L5325 5 RN, Ak
NERP <7 F R (CUi3 7 IR Tl NERP-1 & NERP-2,
FETIR{ATIH S NERP-1-Gly & NERP-2-Gly) &M= NI
AT G- L7, miE R /K £721% angiotensin 11 XZE N 5
10 DI CHTBERR ML, fH5 7 1M 5E% SepPak CHEHRL - 2
#EL . RIA (Mitsubishi Chemical, Tokyo, Japan) % Fv ClfiL
e AVP IRIEZHIELIZ,

RN T —T VA& - [EE LT 8 s> Wistar
FlEZ v (n=8 per group) |12, BY v T EHWTKEHN
(2% 5 (5 ml/100 g body weight) L, /KATET 7=,
KA 15 0, FERL7-HT NERP-1-1gG (0.1 ng) . it
NERP-2-IgG (0.1 pg) . FSZRTZH A 1gG (0.1 pg) ZMH=EH
(2 60 FPLLEDNT THWMATEN F TR G- L, 1gG &5 45
IIBCIBEEER ML | 15D - E% SepPak % VN THE
B JEEL . AVP RIA 3 M FIWCIILE R AVP 4
ELTZ,

B EERICBIL QX FNmEZE B S 0ORR OKRE 5
108) 153 C., BFFEhiisk COBN FEERIGEHIIE VBV
FHEOREIIE SN T T o7,

2.5 fRatnE

HONTFE R means £ SEM THRECLTZ, WEHENTIX
ANOVA and post-hoc Fisher's test & F\ >, fEfR=% 0.05 LA
TEREEDVELI,

3. AEHER

3. 1 HPLC/RIA [2&% NERP REMS FE DEE
NERP-1 XY NERP-2 & C iaadik DUk,

HPLC CREBIL7Z4& A NERP-1 3L NERP-2 #F %

MEBFR L7z, AL NERP-1 23 20 fmol/tube NERP-2 73 10

fmol/tube T -7z, C Win3FETINIKTHS NERP-1-Gly

<2 NERP-2-Gly *° 13 FEED EBE AT F R DA XM
ERRFTUIZAE R, W nEb I en -7, 7y MK T
5% FA\ V= HPLC/RIA fi##T1ZC, NERP-1 38X (' NERP-2
EBIZH—DE =272 | Ry TRUTRED R h T, 1
HI& 72 NERP OIRHALE L, Ak NERP-1 LW
NERP-2 L[RILCTh -7 (Fig. 1),

o—o NERP-1

o—e NERP-2
=
Ne]
3 500 60
< 400 £10
£ 300

=

& 200 Q
o I
LIZlJ 100 L:)
.= 0 — — — — — ]

0 10 20 30 40

Time (min)

Fig. 1. Major endogenous forms of rat NERPs determined by
RP-HPLC. ir-NERPs  from rat
hypothalamus by RP-HPLC coupled with RIAs. Arrows 1 and
2 indicate the positions  of
25-amino-acid-long NERP-1 (VGF285-309, open circle) and
38-amino-acid-long NERP-2 (VGF313-350, closed circle) of
rat VGF (gi|13591864).

Characterization  of

elution synthetic  rat

3. 2 RELMAIZLS NERP O#E SUMEABE

NERP (Z%f 4 2R BAHTIRZE 2T MK oD 5 i e
6T, RSB ERCSRE G = — 2R T, HR
FE Yt C, NERP-1 33X OVNERP-2 &6 1215 ERZIC
WTET 5 AVP & 4677 L T 7= (Fig. 2, A-D) . — 7, i
REMICNET DA M LI FEERD 20 -T2,
MR T FREFURITIRINIL TR IR o 7o R Fnsa g Ye
4Gl NERP (ZX A4 A H L7 (data not shown),
T HAREFEPCC, NERP-1 X OVNERP-2 &4, 12475 E
N D AVP AIRZAFAEL AVP E[Rl— DR RdBERLZ JRTE
L Cu 7= (Fig. 2A, inset, 2C inset) , NERP-1 B L O
NERP-2 EHIZZEFH %D magnocellular and parvocellular
divisions (Z7FTEL (Fig. 2E, 2H), ~HHGEGRAICT
NERP-1 8L TX NERP-2 &%, 12 magnocellular divisions {Z
17195 AVP L4771 T 7= (Fig. 2G, 2J),
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NERP-1/Vasopressir NERP-1/Oxytocin

NERP-1 Vasopressin NERP-1/Vasopressin

NERP-2 Vasopressin NERP-2/Vasopressi

Fig. 2. NERPs colocalize with vasopressin in the PVN and SON of rats. A—D, NERPs-specific immunohistochemistry of the
SON. NERP-1 and NERP-2 (both in red) colocalize with vasopressin (green), but rarely with oxytocin (green). Scale bars, 50
pm. (Inset) Immunoelectron micrographs indicating the colocalization of NERPs (10-nm gold particles, red arrowhead) with
vasopressin (5-nm gold particles, green arrowhead) in an SON neuron. Scale bars, 1 pm. E-J, Immunofluorescence staining
of NERPs in the PVN. NERP-1 and NERP-2 (both in red) colocalize with vasopressin (green). Scale bars, 100 pum.

3. 3 FEE in situ hybridization ;EZICKHBEERTE LA EICHERLZ(P<0.01),

NERP RIBRAE{ETF vof FEIRDEFA 3. 4 SYMKNZEMR NERP #F7z[Z NERP 19G & 5I12k%
48 W% DMK AT C, B LR FEZICBT S INYTLyi Y (AVP) 7 bR EYE A DT
NERP R AE L+ vof OFEBUIHETRL 7= (Fig. 3, A and R D2 X512, NaCl <° angiotensin I1(AI) DT b

B)., RIRFIZRRETL 72 AVP DR 758G | 48 REHI AR N G- T AVP JREEDS 1 H-L7- (Fig. 4, lanes 2
AfHZIY, PVN 13 153.0 £ 13.6%; SON 1% 161.9 + 12.4% and lane 11), NERP-1 1%, NaCl =2 All 7 Md=N# 5
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(ZED M AVP S5 it E - A BT L7, e/ OFy MRS GIZLDMmH AVP st Bk L7
A&7 0.3 nmol Téh-7=, NERP-2 % NERP-1 FEEICT Mol

VMM G DI AVP 43R F BIREIC Ty hNE~OLPEKRARICT, M AVP XKL
PHIL 7225, NERP-1 (ZEHA~TEMEITT9 o7, FETINIR 72, NERP IgG OHENRT# 52T, MK ARIZED M
Té% NERP-1-Gly F7-1% NERP-2-Gly (%, NaCl <° All HAVP RE DK T IXRBO BN -T2 (Fig. 5) .

A Control B
— Control
I 48-h water deprivation
PVN *
\ / ~= 400
X
< ’SON =
@ - oy
. i 2 300
<
Water deprivation Z
E 200 *
L
g
PVN
\ / - 2100
s . 2
©
el
L
4 " 9
PVN SON

Fig. 3. Insitu hybridization of vgf gene, precursor of NERPs, in the SON and PVN in rats after 48-h water deprivation.
A, Increased VGF gene expression in the PVN (arrows) and SON (arrowheads) following 48-h water deprivation. B,

Quantitative densitometric analysis of (A). *P <0.01.

*%
*%

—
© o
R |

I
.
-

Plasma vasopressin
(pmol/L)

=

0_
NaCl (8.5 umol) — + + +
All (0.1 nmol) = - — -
NERP-1 (nmol) — — 0.1 0.3
NERP-1-Gly (nmol) = - - -
NERP-2 (nmol) - - - - - - —-03 1 - - -
NERP-2-Gly (nmol) = - - - —- —- —- —- — 1 - — -

L =~ %
|
|
I
I
|

I
| =+
o+

- |

Fig. 4. NERPs suppress vasopressin secretion in vivo in rats. Effect of icv-administered NERPs on rat plasma vasopressin
levels in response to icv stimulation with hypertonic NaCl or angiotensin II (AIl). Icv administration of NERPs, but neither
NERP-1-Gly nor NERP-2-Gly, to rats suppressed plasma vasopressin elevation induced by icv stimulation with hypertonic
NaCl or AIL *P < 0.05, **P <0.01.
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* *
T *
c 1271
@ 1.07
q‘_) -
gg 097
o=
o E-O.S-_
o 2 0.4
3 0.2-
o 4
0
Water _ + + +
loading
IgG - Control L

NERP-1 NERP-2

Fig. 5. Immunoneutrization of NERPs on the vasopressin
secretion in vivo in rats. Icv administration of anti-NERP-1 I1gG
or anti-NERP-2 IgG reversed plasma vasopressin suppression

induced by water loading. *P < 0.01.

4. &% &8

NERP OfilRAY Y %a—R52% vgf BIs 7%, ##
#R K f- (NGF) % rat pheochromocytoma PC12 HlifiEiZ
WML ICFE SN LG L L CRESNE 9 VGF
Lo 7iE 617 o7 /WG PC12 AlAN Tk
dense core granules |Z/G7EL | 7 &4 5> W (regulated
pathway) THOMWERING S NADZ EDERE I TS
D12 "\GF #3271 prohormone convertases (=0T
SNAHFEME T X BREC A2 250 L, Flx DAEBRIE A
FFROFBREL 7 ThHEZZBEN TS P, BIfE
FTIZ, VGF HiBE RS 237 3D TLQP-62 X° AQEE-30
NXTFRIETY NEBATA R % [T i T 7 A&
AL 228 Y, TS~ P~ — T —D
iz 7 chHzE P19 AQEE-30 X° LQEQ-19 ~7
FRIIMHEREICRE 54528 17 B SITWD, BT,
VGF HiBR{A%Z 373k TLQP-21 HMER - = /LF—
RAFAENICRI 59528 ) VGF BB T2~ ADfiE
WD VGF Zo R~ 3o >ER A 2L iiES
TW% 9, VGF B AT F RT3 BRSO SIFEAHE
TEINDXTFRWH CTho7=i, S alF 4 BETEL-
NERP-2 iZ B XX T v 7 I A5
345-GLG-|-GRG-350, 348-DLG-|-GRG-353 THIWrEn T
B ANAF AL T 4~ T 07 ARHT TIIAFTEDOHEE 1XIH
HECH T, XTI FREERED R ED T3 ) LEEH D>

DI T TE2R VR RAYEIM-C TR % B LB Th 5
BB < AERNICNTEUISRE S 27 T RO [RIE LR
BB RAI R T D, ox RERHEFHIZL DT FREE
ZRHE L7 fibTis 20 20 1%, B e B BRI T F RO
RN 72—l DT EANGEIA S,

RIS [R ES = NERP O NTEMESY 1%
NERP %509 H ZHUAD RIA Z#l748 7= HPLC 1
Ty MK TS % AT L=, 7Y MK T
5 CD NERP £ 15 %5 5% NERP-1 33UV NERP-2 O
TEHNLE O RIZFD . NERP (XIS RELTZ 5T
MCHAETDHZENHALIE ST,

NERP DijR{EZ 37 Za—R3 25 vgf BIs 753X
PRRERICHEBLL , NERP ORFEAHLAZ V- NERP #1
W EOMEHI Ty MM, FRICHUR TS @O S s
PEARO T2 | FafEYetaz VT NERP OFK FET
DJFAEZERRF LTz, BUR THEIORE 2 DOpedi (SRR
AMAIEF72 &, data not shown) | & NERP [5Gk —=2—1 %38
WIS, FRTHR EAZ S SEERZI TR e M 258D
oo SR B IMIAREICAFIET D AVP LD H
et C— IS HATA TR D T, E A FV - B
T, NERP & AVP [ E[A]—HERI I AT T D LB
otz

NERP 73 AVP E3A7L T =2 &35, NERP A3K - FEfif
BACHFRENCB 53 22 EAMEER SN, 48 RERTKHIIR
U727 NCHUR TR vof SR F-IBLARRETL 7RG R, i
AKIZEDBEFEEOMRE D AVP BB E L1
NERP DORIBEAES L /3 a—R42 vof BB T DFEHLE
HEITHINU-, 2085, NERP 23ERNOK - ERE
FAENZBE 5 F 52 EDVRBE NI,

AVP 53U~ NERP DB 524519570, Mk &
KLT X AT (A DB G2 XA M
AVP SPIMEEEER ~D B 5 ARt LT, Ty MM E=RIZ
EIREHKR Al 2459 5L BEHMO IOl AVP =
JETEANL 72 © 9, SN~ NERP-1 Biif%5-12 Tk
AHKSS ALl (ZXA MM T AVP S5 UME /e A 3 Bk A
PEICHIRI S A2, C W23 7 IRR T/ NERP-1-Gly 1%
AVP 3 INHIVER 2372< . NERP OAFEHOFRBLZ C
WO T INEDEETHHZENH L2572, NERP-2
t NERP-1 [FIERIC IR RIS ALl O 512 LA 1
o AVP ZriMEEVE 23N L 7223, NERP-1 KOG
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557272, NERP IgG O HAR$E G-\ S LD HUAR RN ZEBR T
SRAIERKICE DM AVP Wil 23 vt anieZ
D35, NERP (N RIVEICAEWTENEE A9 5B BRTEPEAS
TFRTHHIENPENEI2 T2,

LA b NERPIFHRIR T =2 —nm 73k N CAVP
EIAEL . AVPor A il 3~ 2 7o e AR BE M T R
THHZEZMAB)NI LT, NERPDIE R, AVPZN 35
TR - VB BRI ER DB T 72 A S AT SO BRI RE D iR
FricEHThHHEE Z DD,

5. SEDRE

AVP Jy WA X &2 D
neuromodulators {25 AVP == —n L OEXILE CHRE
ERTWD 99, E8ie AVP =a—nl ~Dfifks 7 v
(X, T T ARHERE NS HS DB MED  glutamate
LHHIMED GABA (y-aminobutyric acid) TH2, il
I, HHLATF R NERP 78 AVP a4 52 L 2 B0
PN LTS AERBEFFE L T 7 ARTERE S LIE
AVP == —n B {K|Z autocrine H, L< | % paracrine &L CIE
AL AVP =a—nr OBEMAH T 5 Lo s D,
RyF 07 TVEE OB R PR T o~ A /1
HATV— A% V- Glutamate/ GABA BhREDfifhT 4
1TV >, NERP {EMIBEREZ A DN LTZ0 Y, F72 NERP D52
FIRIIARFIE CTHSH7-8 orphan GPCR & FlA A T+
RN AT == TN T A FZREL, NERP Offifd
W7 T AFBIR EE A O 52 LI X E R
Thd, Ml HEREICHRDOHIND ADH W RIEIZLD
T RD LWMAEDFEEIC AKX T NERP FERE A b HE
LBXNDHT8  EMEIRE V- NERP f#AT I3 A 55
JRREDIEI DT= DK HEEREDO— > Th D,

neurotransmitters <2
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Summary

The discovery of novel neuropeptides opens avenues to delineate unidentified neural functions and to develop
new drugs. We analyzed peptides secreted from human medullary thyroid carcinoma TT cells that produces
amidated peptides, and have identified two novel amidated peptides, designated neuroendocrine regulatory peptide
(NERP) -1 and NERP-2(J Biol Chem, 282, 26354-60, 2007). NERP-1 and NERP-2 are 25 and 38 amino acids
long, respectively, and are derived from distinct regions of the neurosecretory protein VGF. RP-HPLC coupled
with radioimmunoassay analysis of hypothalamus extract demonstrated the endogenous presence of NERP-1 and
NERP-2 in the rat. Ir- NERPs were highly abundant in the rat hypothalamus, especially in the SON and PVN.
Immunofluorescence microscopy showed that NERPs frequently colocalized with vasopressin, but rarely with
oxytocin. Within the PVN, immunostaining of NERPs was detected in both magnocellular and parvocellular
divisions. Immunogold electron microscopy revealed the colocalization of NERPs with vasopressin in storage
granules. VGF mRNA levels in both the PVN and SON were upregulated upon water deprivation in rats,
accompanied by the upregulation of vasopressin mRNA levels. Icv injection of hypertonic NaCl or All increased
plasma vasopressin levels in rats. This stimulation was dose-dependently suppressed by icv injection of NERP-1
before injection of the vasopressin secretagogues. Similar effects were observed with NERP-2, but its potency
was weaker than that of NERP-1. Neither non-amidated NERP-1 (NERP-1-Gly) nor non-amidated NERP-2
(NERP-2-Gly) suppressed vasopressin secretion. Icv administration of anti-NERP-1 IgG or anti-NERP-2 IgG
significantly reversed plasma vasopressin suppression induced by acute water loading, suggesting that NERPs
function as endogenous peptides to regulate vasopressin secretion. Further studies of NERPs and their receptors
will pave the way for elucidating unknown regulatory mechanisms as well as developing novel therapeutics for

inappropriate secretion of vasopressin.
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