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Figure 1 A typical schematic diagram illustrating a motor system and the regulatory sites of neuromodulators. The head and other sensory organs of
one animal transmit information from the environment and goal objects to sensory neurons, and various sensory signals will be transmitted to higher-
order neurons, pattern generators and motor neurons for action, respectively. Both higher-order neurons and pattern generators can independently act
on motor neurons. Different higher-order neurons (including command neurons and modulatory neurons) transmit instruction signals to motor organs
to elicit or regulate behavior, while pattern generators are responsible for generating motor programs. The state of motor organs will be fed back to
sensory neurons and then regulate the motor network. Neuromodulators can act on multiple sites of the neural system, including higher-order neurons,
pattern generators and motor neurons. Notably, many sensory neurons, higher-order neurons and some motor neurons can release neuromodulators
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Figure 2 The generation of mature neuropeptides and the receptors that neuropeptides act on. Neuropeptides are generated from neuropeptide
precursors by the removal of a signal peptide and further splicing through recognizing basic splicing sites (shown in yellow) and processing. Active
neuropeptides often require post-translational modification. A single neuropeptide precursor can produce multiple neuropeptides (shown in purple,
cyan, green, and blue), and the same neuropeptide may have multiple copies (cyan labeled 2 neuropeptides). Neuropeptides normally act on GPCRs,
which have seven transmembrane domains, to activate different types of Go proteins (e.g., Gi, Gs, Gq). Ga then transduces information through
different signaling pathways. As shown in the figure, one neuropeptide can act on multiple receptors, and one receptor may be activated by multiple
neuropeptides
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Figure 3 The Aplysia feeding circuit and some neuropeptides that modulate Aplysia feeding motor programs. A: Aplysia CNS controlling the feeding
behavior, and locations of several identifiable neuronal elements in the cerebral (higher-order neurons, CBIs) and buccal ganglia (pattern generators
B64, B40, B20, B4/5 and motor neurons B44, B8 etc.); B: different modulatory effects of neuropeptides in Aplysia feeding motor programs.
Neuropeptides Cerebrin, FCAP, CP2, ALKs, apSPTR-GF-DP2, and GdFFD primarily modulate the protraction phase; while neuropeptides UrotensinIl
and ATRP act on both the protraction phase and the retraction phase. Neuropeptides SCP, FMRFamide/FRFamide, apNPY, and GdFFD can convert
ingestive programs into egestive programs; however, neuropeptides APGWamide, Enterins, and FCAP can convert egestive programs into ingestive
programs
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Table 1 The main neuropeptides discussed in the paper and their identification methods
LEEIRES S Tk BEALRHE 225 R
. R 5 )
substance P AT R KL, HPLC B, 5 1z [10,11]
) . : e (PR IKY )
apNPY (dplysia neuropeptide Y) RP-HPLC, i, 4> Fifs B 5 L2 [39]
. . . JR 3% (buccalin/allatostatin-A) & Il
Aplysia buccalin AL JT AR UM R, HPLC o ucggffl@(gale;r?isn? AR [40]
. SR SR A 2R 5 Ja I Eh
ATRP RDAJj % (OrexinX %) [25]
. . N (Urotensin & ji%)
Aplysia Urotensin 11 RDAJT % B . J5 05 [21]
Aplysia SCP (small cardioactive peptide) A TTIESREUM L, HPLC JEYRESILY)| [41~43]
Aplysia myomodulin AN TTEREUM 8L, HPLC R 1% [24]
£k tRFLPs FERRN 7, A5 BT R A5 [32,33]
Aplysia CP2 (cerebral peptide 2) HPLC JR 39 [44]
Aplysia APGWamide cDNA X%, 45 % ARESIEY) [45]
Aplysia Enterins Eﬂcmﬁﬂxﬁ;ﬂém -HPLC, 7 JE 13 [46]
Aplysia cerebrin AR B RE, HPLC, i JR 8% [47]
Aplysia FCAP (feeding-circuit activating peptide) HPLC, JF i JR 304 [48]
apSPTR-GF-DP2 (4plysia SPTR-Gene Family- N it -
Derived Peptide 2) EST/7k, ik SRS [30]
Aplysia FRFamide, FMRFamide EWE BT, o FIikE JR O Eh9 [49]
KA HEdEOrcokinin B ESTJj i JR A S [29]
Aplysia GAFFD EVE B, R JR A5 [35]
VO L trNPF EST/7i%: JR 3 [27]
ALKs (Aplysia leucokinin-like peptides) RDAJ %, i R A5 [16]

Ak, IR, AR IR AT DO e 5 fid i il R R i 4 52
A, SR 2 Fh7 s, el i 1% 45 B 1A,
DSBS G A R, OB T G T AR G R
VB RR AL KT DA B D5 5 30 A% Bl 3 R AR 5
HARNETESE), Ay Trigism, i atkres
IR B AN E I GABA RGN B /b,  [R]3% R
) 5 i J5 48 26 TG ) D4 A 1,

4 MK AR SET Ik

0 LRIk, Mk KSR Z, (R
Z. N THRRMEIK AT, BT ERNE
R B2 ARAE AR SR R 43 A, AR5 8 T Re il
RS TR A EA.

H T 228 R i 8 O A 2 e D7) 3 o T
e w s A R SE B  E BURA AR R
fIk(1&12), BrEABE e Al L@ Northern blot Al J A7 4%
AZ(in situ hybridization) )77 VLA 4128 IR AT AmRNA
TEFF X RS 1530 . A Northern blot 32 ZE A
P22 JIK AT A mRN A TE % 2H 23 Bl 40 f o R 04 & (1 %
SO B AT P SR 258 A BRI 2 fik
R AMRNATE FFAK P28 RS (K0 B A5 Bk,
XTI ELB Y, WL B TR s, A
LERh 23T LU, P DURE S AR M 2271 ] b A fo it
(whole-mount) ) 5 V5 RMUR A7 4452, Ak, ek
(immunohistochemistry) & F SR Aar il #1 22 JIR7E H X #ih 222
ARGt 0 A, FIREHD, %07 0T DU 23] v
B R T GRS DURR 2R IR A A R T R

393
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AT T 1R E PR AR R AE T R ) %A B P, — A%
Kk, JERALAAZIEE R YL oMk, T
925 2H A D) T G 8 3R 0 o 22 JUR () A 8 T I PR A S S 22
ARz

Zi{4rNorthern blot. JEALAAZ . b &£ 7
TSR0 SE T, 9028 AT DI 28 JOk 7 4 2 R 240 i
A, FUONPRE R G0 AN X S a3 w41 R4
i Bl 20 B A% TR T e AT B FITAS D, bk mT AR5
FREE TR T BEEL A I Th RE.

AR 1 28 K I LSRR R o0 A, F 9038 mT LR
1T 5B R IR IR S IR 55 77 30, W AR & IRAEAT
NI R AT R AR Th R, B o, BFFLRE AT LAIE
AT N5 SO T 22 IR B A AR BRI e 9140: Jing
s NSVR IR, i S 2 BkapNPY 5 B4 A7 76 15 e 15k
B AT AAE S IR A 2 R0 IR, BRI A AT 7 S0
I AT N 2SI AE W apNPY SR & 4T A RIE . Jing%s
N G B 22 F R N B AR B, ST S e Y
Kt ZEradula nerve(RN)AI & nerve 2(N2)¥illiz
IR IR, RIBEESERIRRE, AT 8
VIR N 2. [ARE, XSt bt apNPY Jo P £
CYIEEBE), RIS N T KR RALAR b, v
apNPY [FiE f & /b, X seib$/RapNPY A fE
153 G FR LIRS $628 N HBDIR S

AT N 2 SEEG AT DA D A B K 5] AR B
VAT AL, A BAR AL 75 AR 4 20 B8 K
TS, RN IVER S BB IR S LT RS
P % 1 B A OC, JingZe NS 2 B A
S E — TR A 2 2R B KT X apNPY B4R AL
TTIRANRER, 455 K% MapNPY REME i g & 4P 4 0
CBI-2(E3A) 5 K M NIE B2 7 #6748 N ]k 418 B 7%
FP, JEHAEGEMKE b, BRSNS IR 2 AH 5 i) TR
FHEE TEB20 I 1, BRS8N AH G 1 8] 40 2 e
BAOM G . (R S R YLIBOIR A 55 AR N B AR S 2
1 apNPY =T e B 5% & 20 8% A 1 s X% AR o i
e SEHLHY.

R, WA NGAT R L0 AN B AR v 2 A S
gh4y, AT LAAESAT AN IR L 7 T A 2 Bk 1)
Dhee TR, MRS, mSESIMIAT BN E 2,
PR IR R PR ORI B, IRE R AR RS M
Xof fa] L R B S B et w8 AT M SC I 72, AT DAL
B RALEHNE .
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5 WMk e Y

HT L E MR P4 RGAEXS R 5, 4IRS 5
W, BEREHEAT SRR, T H, BARTE S E
IRRRARG 1 5, {H 2 HAT RS MESH M AH R ) 24T A
F (L fr . REREFIETEAE), HAPZI A AL
FARTOM K ThRe. BTbA, sk b, HRTRRE IR AR I A
VE FABLIA A 24— 350 43 R IR T X o B HERL B0 4 (1) A4
]

o, Bt 5 15 A Eh P 2 B B DR A I 1) 56 ik, 2
R E AR KL, B FEinsulin-like peptides,
FMRFamide, non-insulin peptides%¥, Jtinsulin-like
peptides 7E I FLEH 4 b AT IR 2> B fe 9,
CAVERR & AL BRI LSS IAT N R 5
PR SR HE I A 2 R BT T L AT 1 S
HNZEEH.

A4, BHSERIE YA —E s s
2 fikleucokinins'** f5 45 7E WS oh R B, 3 VAT PR T
KIERe ok, AT LA N 3RAS K AT A A 2
M, TR A A ZE 0 7 v N 2 B U 4 v
2R ek, SR ) JE R A T D2 SRR, BT T
LRI ZE M5 B 7 3 R UK B 2 k7, =
B2, &R PUERH o FtL 2 T BAR m M A IS
G XTI RE, 1K AE1S FE RO R A A IR —
il B LA ) ).

IeAk,  F SN B LL aniss B K2 e iR A4 R4,
JCHRFH O B 14 & Si(stomatogastric nervous system,
STNS) 2k 5 — MR RS, b T
Z ARG O B 45 (stomatogastric ganglion, STG)
A5 IR ol B EED(25~30N#4Eo0), T H sk
NYISTGHIZE T0 2 B I Al % D48 p %00), X {fi15
R SN BN PIS TG AR T A 22 JIR XS i 28 I 28 W] 38 P A
F AR S A 2000700 e STG m] ARSI B4R £ 45
ik, 140, allatostatin, allatotropin, CCK(cholecystoki-
nin), myomodulin, proctolin®%. A H A ENYISTNS
PR IR P AR AT 2R, (H 2 S A0E = H 1 A8 2 el
KEFMHAZKS S5RER. X g
HESN W Hh 2 PA it 1) A AR A 40 /K P R LR BE

PP R F E O A MRAE S — Fh ik B A3
) ARSI Fa(Aplysia  californica) I FH R
B FERE R (1 L 554775 e 552711,




P EBNE: ARl 2022 4F 52 % A3

6 HEZhYig R LRk SRt
6.1 il b i pi ik Bl e 25

UEILHAESR, BEERATR i e R
WZRRHEAT T2, S0 T 2Rk K o)
fe. WEGE AR RIS R I UL R IR
4, WA A R 2 TE RO LD, K 2920000/ 21,
ok, M THREEBOR, A i B A Tk
1000 um, % T RAHAENWTTESGE BRMEIER AR5
B BRAN, WERIAA R 2R A T, TUHA S
fr UM a2 45 5 5 o 2 BR A DG e 4 T A
TRV, 2 T 0 P 7 A R 428 T 2 1) 5% A R
BF AR LB, AT A AN S0 T 1
S TC TS (/N4 20 336 5 0 IR (L e 22 k) A
T Hidax e 22 39 57 O Th . B U, 38 i 4 e P v
625 DA G e LA IR U £ 77 152, T DL 1) B A
GICFT A AR, ARk, R i
RERZE ARG L, HL R AR 77 R B 90 3% 6 B AN TR
TIPS TEI B T R, X e B T AR R T A I 2
R FRI AR 228 SR TR, B SR I 5 - R 115 5 o
SaEpg. EERE, SHAMTERI R, Rt A
G SREE AT R, AE RS, BRI
EBHAE v S 2R PR R RIE FE E FRAR 24— 4R
ERDUE 4 XAk kst I 1 A

Y A I 138 L — AN R T RT3k
(oS B BT IR, AR B A A B, (T
DA N B B I B8 it . g S R AT N A
AR, AR IS 5 K (protraction) Al
“[u| 45 (vetraction), A K ¥ fKI<HT TP AIns & B 4150
VELLRR. 20 R BB AT AT A DL K P B T8,
[ A B R B A S AT R B WA - BV
NFR 2 R NRUR 44T o, i . 46 5 i
FHIF . WA XWAIEE A T RT3
NATR B, TR A1, B, 16
R AT, Vi R R I A 1, AT 4 H ik
AEENZHIIET O (K3B).

128 1) ¥ G B 4T 9 P4 £ B o B T R
{9 0 I A 228 T (LT A A2 70 RIRL T 114 245 1 o
HRRER R 2E B2 UL S IE B 2 AL (B3 A). B ER %
v Bk 2 B 22 ey AR, T HL R B 2 i
BTy E T HEBN Y o (8 — AN T B 3B 1 1 52 AT

PRI, BN D1 — M nT DL = R S 1 B T
FIG RIS, (1) BASLRE. %L T3)
Vi iE AR ), BN Sl 4 8 22 AR AR A2 B
P TUHIR AN WA b, I BARE L TE s
TR, (i) PRI E. ZLRIRE T
XA E R F— B E KRG, SkEFIOE),
WEFEN ] DU & R B AT AR A, Fd
SRR E AP TTI IS Bl 1% 5250 TR S IG5 B 1 A
b, F T 75 EAM RO A B3 B AT N B AR 22 30 BE A
Fo. (iil) SARSZIGE. %S0 H AR B b Ak e &
ARG, BT ANMEMNEH T, nTU RS
T B AH S I A 28 1 A VR 27, S s S b 227
WP A 4 42 0 ER T 42 T R CP GG A BRURE 2 1
SRR B RSREAT NI BB s rr). it
FX A 28 22 G5 0 28 4k 52 36 A AE A /48 A sl 06 LA A T AT
Fi ST 2ok TR 7TO800931 1 e B 7 B A e 2 T D SR B A
P& 128 s 2 7 vl DAAR 4 st R AE BAR B I 8 AT N
(PR #). BT, SETHE TN 52K 2 K F B AR S 56
WE, HA AR PRS2 N AR B 2 T & 4h
JAMEZ, HERIFHE R EIE SR fI % K 5 fih
HL.

R T R A SRR N AE B LIRAS,
Gt AT N LAE W T R B, 55—, A7 9m] B
TE[A— R BT N ARk, BARYE, WRIERAERA
1TNES, BEERRIHERS, —Li83)S40(t nis s pf
22 T OE KT BA R 15 e R W 4 1 R SR B () ) 2
FEAEAR, TSR AT s R AR A 55—
AT AT AN —Fhn 348 Ry 5 —Fh 2. tetn, BEE
HBRAWRN SV E T RL AWK, BREe
AT N T A B NAT NI i A e B S i i) 1
RARATAS. R G N R B Rk Ok £ R
TR EAT NIX N 7 TH AR A AT IR 4%, AT e BE 4
HiIE REERBE I AEAE R 25

{HAS —42Me, F R 81T 8 & & ik i
FEEGET O s g4 o 2SR
WA, XRF NieshM& st 2B k. NIRHA MR Z,
B )Tl A A (B GHHPLC) 9 5 25 5K 1R 591 35 0 1) 4
25k, e fimyomodulin®™!] buccalin™1F & 76 b B
PRI, SRJG A HE HAt b pr s e B0 it
22 Jox Ao 28 JUL PAY B B8 ik ) T B A R4 O,
N FE ALK PR E RFE WL IN T
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IV & CA LI TE(213B).

6.2 JHFERERAT A AR B AT MM s 22 IR S

H B S 2 43R B R L2 R 4 K e % 38
T 5 5 S SR PN AR AL I R AR ], R
B JE R TR], R R B AT O IR, i, fRE
JikcP2% cerebrin'’, ALKs"®, apSPTR-GF-DP2Fl
FCAPPRES i 0 14 5 (e - [ B (6 R 52 INF ) 17 e B
FEE TECBI-4%7 1 H A 48 K ATR PAE 48 5604 o (KB B
IR I [ () (R EF,  H38 0 ok o [RD 4 B B i e s sk (1],
M A CBI-41 & 132 B2 5 17 5 W), Urotensin 1T
R 0% [) B 208 1 5 AR B B AR (1 4 9 B8 ) 4 2 (1],
FEAEIR IS SN TEE, DA s R = AP,

Y S NES B (oS e h R R E L R TSR EZS 2N
B AL 2 15 T (phase  terminators) (%A1, o048
AR AR SR 8], 3 1 58— A B R ke (], 323K
ITNIEESAE. HT MR 5EE A 1k —F AR AL
2k, A B & K] s R T AR
MG 2T, WMAIEER. BT R L Rl s
B H FEAE AN M AL 2 1E T B4 AICBI-5/6"7, {3
4, Zhang NV LG G 2 L 41 b 1R A2 IR ALK s
CREIR ) #h 42 oIt A £ %858 ) FlapSPTR-GF-DP2(H %
B2 M A TUCBI- 1280 AR #F R 8 A8 14 5 (K iy
Bt la) 455, (H R ALK @ 2 S & 1k 7
B64M) 275 1 K AEAE I, 1apSPTR-GF-DP2X{B641 %
YR B,

FIAb, R AT A — R R < E R S Bl
BN (repetition priming) IR IZIN S, B H JE 3h AN T
IR E —MT NIAR ER, ZAT NS nEE
KA. BINEE R IR AETHEB Y (FE A )
W A7LE, (EALHIAE, e, FFARNRRIEE
HHNSAE AR A WA TCCBI2 VLB R — RAIE &2 5)
FEFPIS, WEAI8sh# 4 JUBSE T Fig s 4 s B44 1)
AL W) LSS SRR T R UK, ASBe S KA %
I EEME. SR, BEER PR, 230fE 7 B8/
B4R AR IZ W 0, BB A IE R A/ s
PRI ST AE CBI-2 (R HR 4 ) — B R 5.
—RHIBFFRM, b i —FhLEI AT fE 2. CBI-2AT
A5 IR RRFCAP X CP217E S FE v AN Rk, 1
FHEIEEARAH B Y GPCRsTT 7= A2 ) RN R G EHE
B A
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6.3 IHEEERAT N I BRI

LYV, T RN B, M 43 WYL R
ORGP FE B B B T B R, BT
RNIEHE SN N RS, CAWREMN, #RiA
W2 M &Ik S 5 LR ESHIRAS 1A . 51,
2 SCP™!, apNPY"™, FRFamides#IFMRFamide'*”,
GAFFD/GAYFD"* U frig sh i 7 R N #7489 )=
2 T2 i APGWamide™ ™, Enterins!*fiFCAp!"
FIR BB R A% ZNEN. MEKN S HE
AT N 0 2 46 3 o e J e A B B A i R R AR e
2 16 () S A B 27 A B B 5O R (R T K
PSSR SZHL. Ban: M4 IKapNPY 7L #5414 7T
(CBI-2)if5s R W N 18 I FE 7 #5648 N I 2138 B FE P
RE S 1IN 5 & 2 A8 G B 20Uk AR Jo /B0 i 12, [
RS TN R AR AR T B4 & M, T A
R AE TS R IE SR 4 u B I SR Al R R AN,
DR b A 4% £ S AR P 2 o A e e ™ A, g
JCCBI-3 U /238 i+ GABAFIAPGWamide 73 5l B 171 ]
B20AI I B4/5, Ml 4 87, FFRMAB40
DU 355 N 38 B AR 002100,

SEPR b, FERMESIYI R, 2 A KR Tk 21
ISR B 3 Rk, ASIHI & AT . TR X 2
P RKRE T EE YRR > MARE REAK, Fr L e
RN i (satiety peptides)!' '™ iR fEWG bk
WAL, f4ESCP™ apNPY™, FRFamidesHl
FMRFamide™, GAFFD/GdYFD"* “#{i itk % 2112 3)
P, Frih, eATTRT Bexs AR 201 1) S AR 3 1 i 46
HRORYE T RAIMER, W] IR K. X R B
W AR R T HEBSh Y 5 TG 6 HE B P 1 4 B TR 42 B bl
LREF.

6.4 MRMLIKS S ST AMERA

FINLIRES AR 38 5 (LR 2 MT NSO, [
LA S BT 25 e 2898 5% (EL A 22 k) T RE %
M 22 R AT AR B 2 MT PRI, ik, K556 T
R B A I R B AR YTE TR AR S B B
REAER, KILT e 51K BN B 4K
FCAP™ I o7 B 5 5 J 37 2 IR 304 Y, X AT A
NTEFEEAT AT I XA B R B B A 4 4 FH 32
PEFR 2 SR, 75 Tk BRI i e Hh HLAA AR F (D



P EBNE: ARl 2022 4F 52 % A3

3 2 2447 ) B 5 AN 28 ik (apNPY™, scP™Y),
RIH pewg i om i BN 0ER, XA R A3
VIR BT NN G R IR AN, 5SS Ik
TEEF XX H i 28 K R % K S ALk, A 28 Bk
FR(ELINSZA8) 255 T T . X Eei 50 A B A A TR 3
PUT AN FN BB ) A 7RIS
PR A 437 1A R

7 BE5REE

KINH T LT E A KRG OUH 2K
PRBN DI G PR 2 IR T 2 AR it e gk Je . R
&, REVFZ A KT LRy a6 T8 s M A
Zou(fln, TachykininGE L) I — 4~ & 7 substance
PUO), (B TCHS HESI IR 2R SR T Se AR E] 15
BERHESIER, el B 7T 2 Mhp 2 IEE AT 9
FRE A R IERIER. TR MES I i — K
Peghe, v LAR S ToAE 2, P e i Jon (R sl ph 22
O ) 1 S fip 35 122 L 2R PR A9 48 I BT 4 8 IR T4 .
toan, el Rtk & KRG, Bt o BA 2R Thhe
1) 2 Pl 2 JIRAE M 2 LIRS S 3 A R I It 9 2 —
AN (451, BrezinaZs N IBE St KB, SBAZ
R FIVE IS BEIR B 22 NP2 IR S R = AR RN, TR,
N T AEEE RN RS, £ A REAFH
Z R PRI s o2 L B, B
TREAT 9 S HABAT Jy B AR i 2 24 % v R BR 22 1
2KV FE A ) B, A B HROAX f 8 TR I o AN [R] o
228 Ik anfrp b 37 B PR ) A FEAE FH A T N A B i
ST AR, (B9 — 1R B, P i Fh B A SLis
PR BB S P AT BLFE i 2 IR TE PN 1 22 8 o R A

S5 3k

A, BRTHBTHRARE. MEBINEIIVLIET NN
P B R, oA 1Az L sk
IS AN R R % SRR B ISR

KA G IR T2 N B 2 IR S HL 2 AR A
SEEEOR DL DA DGR A2 0], XU F xS A
AL Sk b, BEE KR 2 (T HES (R D3
W, B WA RV, T 0 S EFE G 43 TR HE
W, T JE H 3 IS HE S AT D B0 HES) ) B
DA] ZEL 1A s 4 5 1 ) PR R HE R P ) 3G, iR 1 8
YIRN G 1304 b w22 B/ 32 AR BRI 980 BUAS R gk e

S, FIRTCEHESYIE B R G0 T 2 ik
BESCH AR, AR, XA BEHEEMEKRES 2R
HBEAG IR FE. b2 SR 08 A xR ZH R e S 4 4 K
I 09 3 A R WA Lo 2 ik / 32 4k R AEAE T IR 1 3 Py
(B i 5 I APGWamide, myomodulin, FMRFamide,
SCP, Cerebrin, Enterins, FCAP, CP2, ALKs, apSPTR-
GF-DP2, GAFFD%%), 1A L& #ih 28 ik /52 s [F] i) 4745 T )i
1PN fE O 20 (1 i % 5 )5 1 309 1 Uroten-
sinll, NPF/NPY, Allatotropin/Orexin, CCK, Tachykinin,
oxytocin, Allatostatin-C/somatostatin, buccalin/Allatos-
tatin-A%F)"". BT RAEAET B B0t 4 ik e %2
WH BT EA A eSS R PR T B R B K
T HASE R Z A, 54, R R B ST S )R
VA5 DS EAFAE R A& IR/ Sz ok A B T 5 4
Hiy PR A X He A 22 JIRAE 5 RGE A W IR, DAL )
RefR T EAL Y. A, XHE O3S fE D s
RIS AR 22 IR 731 AR B AR AL ORI AT, 4 9 Ak
b ENEAP IR AR e AR, IR R
45 1 O A 28 JUR Y 4% S A 51 R B AE 0 (181 LR )
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Neuropeptides are widely distributed in the central nervous system and the endocrine system. As signaling transduction molecules
between cells, neuropeptides play important roles in regulating a variety of physiological processes, such as behavioral control,
temperature regulation, energy balance, circadian rhythm. In this paper, we primarily review the discoveries and functions of
neuropeptides that are released by neuronal elements in behavior-generating neural circuits in the central nervous system. Due to the
complexity of neural circuits, it has been highly challenging to study all or most of the neuropeptides and their functions in a specific
system in vertebrates. Consequently, many invertebrates have been used as model animals to discover novel neuropeptides and their
receptors, and to study the functions of these neuropeptides and receptors. We describe the basic characteristics, modes of actions, and
research approaches, particularly the progress of neuropeptide research in the experimentally-advantageous mollusc Aplysia. We
highlight the diversity of neuropeptide/receptor signaling systems and the challenges in studying them. We believe that the findings in
invertebrates will provide novel insights for the research on the functions and mechanisms of neuropeptides in vertebrates, including
mammals.

neuropeptide, neuropeptide receptor, model animal Aplysia, physiological role, feeding, locomotion
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