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Advances on related genes with sexual precocity in mammals
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Abstract: In mammals and humans, reproductive capacity is attained at puberty as the end-point of a complex series of
developmental and neuroendocrine events that lead to true sexual maturity. As for humans, sexual precocity looks like a
pathologic status. While for some animals, sexual precocity may be a valuable quantitative character. For some species, the
character of sexual precocity was developed in the evolutionary process and stably transmitted to future generations. Sexual
precocity is a complex character determined by polygenes. This review introduced the association between KiSS-1, GPR54,
LHR, FSHR, CYP, ER, TGF o, IGF- I, GNASI, HSD3B2, SHBG, VDR genes and sexual precocity in mammals.

Keywords: sexual precocity; puberty; gene; reproduction; modulation

— (Hypothalamic-pituitary-gonadal axis, HPG (Gonadotrophinhormone-releasing  hormone,
A) — —_— GnRH)
Hypothalamic-pituitary-adrenal axis, HPAA , - , 9
yp P y
m 8

b E

Yois B HA: 2008-04-23; f&£[E H#A: 2008-05-19

ESWE: o1 ) 2006CB102105) (863 ) ( 2006AA10Z139)
( 30871773)

PR HIE1968-), B, M-k, BFSUS, Wb ST, $FR07 . S FROEEEY . Tel: 010-62819850; E-mail: mxchu@263.net



14 i f# HEREDITAS (Beijing) 2009 31

2.3

HPGA
(GnRH-dependent)( )
(GnRH-independent)( )
(Central precocious puberty, CPP)

GnRH

s Tanner

Bl palmert ,

1 KiSS-1/GPR54

1.1 KiSS-1/GPR54

KiSS-1
Bl kiss
tel KiSS-1 1932, 4
; , 3
38 5% 100
) 332
KiSS-1
54 14 13 10 ,
kisspeptin-54 kisspeptin-14 kisspeptin-13
kisspeptin-10, kisspeptins,
kisspeptin
54 , metastin( s

kisspeptin-54 , KiSS-1
cDNA s
, GenBank
NM 002256 XM 514123 AY823262 XM 867473
DQO059506 NM 181692 NM 178260
, 85%
R 45% 50%
17

GPR54(G protein-coupled receptor 54)

G ,
1999 B 2001
Bl GPR54 19
, S 4 ;
1197 bp , 398
, 7 3
, 75 kDa Bl
GPR54 cDNA ,
(GenBank NM 032551 AY823261

NM_023992 NM_053244 DQA459345/46),

(GenBank XM_685300 AB_162143

ABC75101.1) ,
80%, KiSS-1

45%,

20% KiSS-1/GPR54
il

1.2 KiSS-1/GPR54

KiSS-1 ,
, GPR54

Kisspeptins
GPR54
KiSS-1
, GPR54
Bl KiSS-1

kisspeptins

GPR54

[0=l41 g5 | GPR354

, GPR54

GnRH KiSS-1

GPR54 1
, KiSS-1 ~ GPR54

(Arcuate nucleus)
[15-27]



15

12,16.17.19.21,22.27~30

, GPR54
[13] [18] 15,28.31.32 11~14,17. 18
[19.30.33] [25.34 kisspeptins
GnRH LH FSH ,
KiSS-1
GPR54 GnRH ,
[12, 13,18, 19, 28, 30, 35~40] KiSS-] GPR54( AXORI2
OT7T175)
KiSS-1/GPR54 HPGA
[6.7 12’13 16. 17,27, 28, 35-37, 39-53]
1.3 KiSS-1/GPR54
Luan B 272 CPP (
1) 43 CPP ( 2) 288
( )
KiSS-1 8 ;
(Single nu-
cleotide polymorphism, SNP), kisspeptin 110
(P110T), CPP
(P=0.025);
CPP
GPR54 GnRH
Luan % 272 CPP
288 ,
GPR54 6 ,
SNP CPP
(P=0.037) Teles 18 CPP
GPR54 , 386
(R386P),
kisspeptin
, R386P
CPP
2 LHR
21 LHR
LHR 2p21, 70 kb,
11 10 1~10
70~200 bp , 11 , 1 000 bp;

, 0.09~14.7 kb LHR G

, 701
LHR
N~ c”
[571
LHR cDNA , GenBank
NM 174381 NM_000233 NM 214449
NM 012978 NM 013582 NM 204936 XM 001114
090 , LHR
) 80%,
, 70%, LHR
2.2 LHR

(Testosterone, T)
(Luteotrophic hormone, LH)
(Luteotrophic hor-
mone receptor, LHR)
LHR ,
cAMP ,
, LH T LHR

, G LHR
(Familial male limited
precocious puberty, FMPP),

> >

, 581 LHR

GnRH
2 LHR
, FSH
[1.59.60 FMPP LHR
L368PIL  A373VIEL
15421161 D564GLeeenl
M5711E8100 A 57215868
D578Y6L  D578GLLssl
L457R  D578Y
, LHR

16
M398TE2:64 [ 457RI6LES]
D564VEEE8L - A568yI6%
157512 7577118967720

D578E3 4 581 RIS



16

i f{ HEREDITAS (Beijing) 2009 31

Meehan !

11

58]

, LHR
(Transmembrane helix, TMH)
, 14 11

>

LHR 1 2 3 5 6
6
A G 578
(D578G), , ,
82% FMPP D578G 8771
B LHR ,
5 15421 ,
LHR (D556H) ,
LHR D556H
67].
Meehan ' LHR D564G FMPP
R Kremer ¢
LHR
,LHR FMPP
3 FSHR
3.1 FSHR
FSHR 2p21~16,
, A 9 ,B 10
FSHR cDNA
, GenBank NM 181

446 XM_001252020 NM_214386 NM_001009289
NM_199237 NM_013523 XM 538488 XM_0014

97892 NM_001048014

3.2 FSHR

FSHR

XM_525753
. 84%~99%

FSH
FSHR

(PCOS) I
Batista 8 -
(PCR-DGGE) 4
FSHR ,
10 A307T  S680D Gromoll !
,  FSHR , 10 3
D567G , cAMP
1.5
FSHR
4 CYP

P450 (Cytochrome P450, CYP)

CcYpP
, P450 ,
CcYpP - CYP21
CYPIIBI CYP3A44
41 CYP
4.1.1 CYP21 3} R#) x5 Fats#)
21 (CYP21) 6
(HLA) , C4
X CYP21 A B
, 10 9 ,
96%~98% , B , A
CYP2IB CYP2i4 , A
3 8 bp, 7 1bp, 8
C-T ,A/B ,
CYP21 c¢DNA
, GenBank NM_ 000500
NM 001013596 NM 214433 NM 009995 XM _

427384 ,

88%, 61%~88%

412 CYPIIB] 3} B& At M

11- (CYPI1BI)
9 8 ,

8q21,
7.4 kb



17
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(P=0.0153)
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