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Gene structure of spx/ and spx2 in vertebrates
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Fig. 2 Alignment of amino acid sequences for SPX mature peptides (a) and phylogenetic analysis (b) in vertebrates
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Fig. 3 Conserved synteny for the spx/gal/kiss genes in vertebrates!™
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FR—FHE, b, SPX1 FFIHFEE 2. 3, 9, 10 f
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Fig. 4 Alignment of amino acid sequences for SPX, GAL and Kiss mature peptides in zebrafish
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Fig. 5 Phylogenetic analysis of vertebrate galanin and kis-
speptin receptors!®
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TG ER . RN spx2 AR KA, e
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Z5RW] SPX HES 5 T S IR fRe i V1,
FEHEFRRBUNS spx FEPR R P04 HAT IR RE %

MA ZEBYL 4 f Ry SRR AR A i — IR AT T
BIRROLE spxl FER B Z [ DI REIK R A5 5 7%
FHLE . AT &M miE Th AR . RS E A
SPX1 & i, Rl by T FF A v B £ 28l spx 1 136
TRIR o B IR b A S 43 B 2 B LI e e 5 2R RN A
ZHE . SPX1 MIFZME . SPX1 FIEES &K 2 [AIf71E 1E
AH G o RS T S A 2 B R 1 I rh A AR A,
P T HP R B R RN spac ] DA B ATV X spx ] B3
IR o AR, B T G 9 5 FRRERATR 1 LR v 2
SR, BRI T Mg SPX1 S, b TR K
ARG X spxl BYFRIRIKE . B REFEPIF S961
RELIT 7 A 4g H85 09 g b SPX1 & 2k DL S A
AN TR G DX R A S 1 spx ] WIRIRKF- . SRR
SEUG A R, A WEIG N T A 0 0 20 M R
R spxl BIFRIBAKT; B ZALHE I T 248 e rh
spxl BIFEIRIKF; SR S961 LUK Ji i 2K A2 A4 il 571
HNMPA HHr T A 0E 10 spxl 1RIEKTF.
JoE S A AT S A spxl (FRIXAKE, H
HNMPA BHIKr T &5 RIFEF W spxl BIFRIZKF-. 5
Ab, TR B 25 b BT UE 20 R A R AN MG S 2 g om T
MEK,,. ERK;;. MKKs. Py % . PI3K FlI Akt ()

BEIRAL K-, (H PP | PI3K A1 Akt Fo3 i 50 1
TS RIESN spxl BRBKF. 25 LTk,
B IR R B T v T LA R R v R B 2R AR,
T8 85 230 3 L A2 A T3 1 R 0 B ARG o spx] R
ik, PNAPERI PI3K/Akt {55385 5 T it #20Y,
IHT C IR SE SPX 1 & 4 fa i e il 8+, & nl Dhid ot
AR AER i 58 2 328 A1 £ 2 5 R0 P 6 A o 5 4 )
DR 7 () 2 kb T o 4 LA BRI B ) L 3 BSR40 A
BB T SPX1 A Jy e 4 il X 7 19 o AL

32 MEBRBREES spx AERZFEG
A

TE4 A, b ARG M PR KB, R
10 spx 1 Fe3R 7K V78 P 5L A AR B B RRAIG, R
[ B R T EA T spxl FERIZRANS 1D 1 S fa
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T a0 i spxl R [RIRE, By R AR T 4%k
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VR | R 2 NS S TN S 3 0
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B spxla Fl spxlb BFpIEH, [HALELE spx2 FEH,
spxla TERR DX 2005 . Pl . N Felid)rh SR8 i i
fe, RO 3¢ L JE ), R X1l . A
HF ) H R A A ik, IR TG X 2 KX 3; A
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()RR et 0 PR N, EA DX 1 R IX 3w spxla I
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. B, #E—BRA TR LT Jym Ao TAE, F
A BT A TR SPX 2 50 28R B A5 5 AR
AR EAE FIALE: (DIET SPX 2210 A Rk .
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Abstract: Reproduction is regulated by the hypothalamic-pituitary-gonadal axis in all vertebrates, and a plethora of
neuropeptides are involved in the control of reproduction. Most are stimulatory neuropeptides, such as gonadotro-
pin-releasing hormone, neurokinin B, neuropeptide Y, secretoneurin, agouti-related peptide, galanin (GAL), and
kisspeptin (Kiss). Spexin (SPX) is a novel hypothalamic neuropeptide and a member of the SPX/Gal/Kiss family.
The mature SPX peptide contains 14 amino acids in a highly conserved sequence. SPX is involved in various
physiological processes, such as reproduction and feeding, among others, through GAL receptors 2 and 3
(GALRZ2/3). This review briefly summarizes research progress on SPX and its receptors in fish, focusing on gene
identification, evolutionary analysis, tissue distribution, expression regulation, physiological function, and signal

transduction mechanisms to provide a reference for subsequent in-depth research.
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