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Advance on insulin-like growth factor 2

JIANG Si-Wen, PENG Jian, XIONG Yuan-Zhu
(College of Animal Science and Technology s Huazhong Agricultural University , Wuhan 430070, China)

Abstract ; Insulin-like growth factors play an important role in fetal growth and development, tumour cell prolifera-
tion and muscle growth. This review is focused on the insulin-like growth factor 2 gene structures, and their im-
printings in mammalian genomes. In addition, we also discussed that IGF2 is the major paternally expressed candi-
date gene affecting muscle mass.

Key words: insulin-like growth factor 2; imprinting; quantitative trait locus

(insulin-like growth factors, IGFs)

1 IGF,
(proliferation) (differentiation) .
(apoptosis) (transformation) - IGF,
. IGFs IGF,  IGF,, . IGF, 9
62 % s (proinsulin) ’ 6 ’
50% . 1IGF, (IGF, R) | IGF, ’ °
N . I IGF, 11P",
(IGF,;R) . .6 IGF (IGF binding
) i i DNA 35 kb s 9 4 (P1~P4),
proteins, IGFBP; ~IGFBP;) , B ,
1~6 5 s 7~9 IGF,
IGF, .IGF, . IGF, R, IGF;R 6 IGFBPs IGF 3 560
[1~3] °
’ ) ° P2~P4 ;
IGF, 7.5KDa, 67 — ’ - o
B IGF, mRNA IGF, 6
’ mRNA, 5.3kb mRNA ;
, . AGF: .6.0kb 4. 8kb mRNA
(parental imprinted) s IGF, tel
Ll IGF, 7 , 6
:2003—02—17; :2003—05—28
“973” (G2000016105) “863” (2001AA213121) [ Supported by National “973” ((G2000016105) and “863”

(2001AA213121)Program]

(1963—), s : . E-mail:jiangsiwen(@ hotmail. com



272 HEREDITAS (Beijing)2004 26

3 , DNA 12kb™, 1994
,Ohlsen 75
. DNA  ¢cDNA s IGF,
, IGF, 9 )
DNA 25kb,
IGF, s 4 o
mRNA ,
[9] .
1994  ,Otte IGF, ,
9kb , IGF, 6 3
s . P2 P3
s P3 . ., IGF,
3’ ,
, IGF,
[10] B
1989 ,Hedley IGF,
s 1 2. 3kb 1 5. 4kb
, , 4. 7kb
1. 2kb , Hedley
IGF, Ll Catchpole
Engstrom(1990) IGF,  (prepro IGF,)
cDNA s cDNA

1. 2Kb . , 1225

s prepro IGF,
, 67 IGF,

, IGF, o prepro
1GF, prepro IGF, 89% o IGF,
cDNA ., IGF, 5 s

7500.74%.90%.91%  87%.,  cDNA 3’

IGF, ¢cDNA,

, Andersson

2002 INS-IGF ,-H19
., IGF, DNA 23. 8kb,
10 4 s
. IGF, s
QTL B
2 IGF,
. IGF, IGF ;R
2 . ,IGF, . IGF;R
2003 1 s
59 (gene clusters)

(imprinting centre) ,

(http://www. mgu. har. mrc. ac. uk/imprinting/imprin-

viewdatagenes. htmD . 7 11
N 4
(IGF, \IGF,as \INS2 , KvlLQTlas) 10
(H19 .Mash2 . KvLQTI ., TAPA1 /CD81 ., p57%""* (ORCTL2 .

ITM.IMPTI .IP1/TSSC3 TSSC4)., HI9 IGF,
) IGF, . HI9 , IGF,
. (loss of imprinting)
s IGF, s
RERESE
2 1
(15~17] o
Callipyge ) 18 s
DLKI o 2
IGF, , 21 , IGF,
. 1999 ., Andersson Georges 2
QTL
(quantitative trait loci, ), IGF,
[is.16) IGF, .
3 IGF, QTL
, F, s
N o 250
, QTL, )
QTL 2
(SSC2p)[17 ., SSC2p HSA11p"
s MYOD, IGF,
HSA11p"™*' HSAllp"™~, MYOD;,
(amplified sequence polymorphism) F,
, SW240—SW776 ,SW240
SW776 SSC2p, 1996  , Alexander
IGF, (bacterial artifi-
cial chromosome.,BAC) ; (fluores-
cence in situ hybridization, FISH) SSCzpt”, IGF, 3’
BAC (SWC9),
IGF, 800bp,
IGF,
SW256 25cM, ,SSC2p  HSAllp
(conserved synteny) , IGF, QTL
(positional candidate) .
1999  ,Andersson SSC2p QTL
. SSC2p QTL . QTL
s s F,
30% ; . o
. . 20



2 273

IGF,

(1]

[2]

(3]

[4]

(5]

(6]

(8]

9]

Nezer  de Koning
QTL SSC2pte=te- 201 - IGF,
) IGF, . s
QTL .
,IGF, QTL
) IGF,

(References) :

Jones J I, Clemmons D R. Insulin-like growth factors and their
binding proteins: biological actions. Endocr Rev, 1995,
16(1) :3~34.

O’ Dell S D, Day I N. Insulin-like growth factor II (IGF-1D) .
Int J Biochem Cell Biol, 1998, 30(7).:767~771.

Yu H, Rohan T. Role of the insulin-like growth factor family
in cancer development and progression. J Natl Cancer Inst,
2000 , 92(18):1472~1489.

DeChiara T M, Efstratiadis A, Robertson E J. A growth-defi-
ciency phenotype in heterozygous mice carrying an insulin-like
growth factor II gene disrupted by targeting. Nature, 1990,
345(6270) . 78~80.

Tkejiri K. Identification of a novel transcription unit in the hu-
man insulin-like growth factor-II gene. Biochem J ,1991, 280.
439~444.

Hyun SW, Kim SJ, Park K, Rho H M, Lee Y I. Character-
ization of the P4 promoter region of the human insulin-like
growth factor II gene. FEBS Lett.1993, 332(1-2):153~158.
Scheper W, Holthuizen P E, Sussenbach J S. Growth-condi-
tion-dependent regulation of insulin-like growth factor II
mRNA stability. Biochem J ,1996, 318 ( Pt 1):195~201.
Rotwein P, Hall L J. Evolution of insulin-like growth factor
II. characterization of the mouse IGF-II gene and identification
of two pseudo-exons. DNA Cell Biol, 1990, 9(10).:725~
735.

Ohlsen S M, Lugenbeel K A, Wong E A. Characterization of

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

(191

[20]

the linked ovine insulin and insulin-like growth factor-1I genes.
DNA Cell Biol, 1994, 13(4).377~388.

Otte K. A conserved structural element in horse and mouse
IGF2 genes binds a methylation sensitive factor. Nucleic Acids
Research, 1998, 26(7); 1605~1612.

Hedley P E, Dalin A M, Engstromm W. Developmental regu-
lation of insulin like growth factor II gene expression in the
pig. Cell Biol Int Rep, 1989, 13(10).857~862.

Amarger V, Nguyen M, Van Laere A S, Braunschweig M,
Nezer C, Georges M, Andersson L. Comparative sequence
analysis of the INS-IGF2-H19 gene cluster in pigs. Mamm Ge-
nome ,2002, 13(7) :388~398.

Morison I M, Eccles M R, Reeve A E. Imprinting of insulin-
like growth factor 2 is modulated during hematopoiesis.
Blood, 2000, 96(9):3023~3028.

Morison I M, Becroft D M, Taniguchi T, Woods C G, Reeve
A E. Somatic overgrowth associated with overexpression of in-
sulin-like growth factor 1. Nat Med , 1996, 2(3):311~316.

Jeon ] T, Carlborg O, Tornsten A, Giuffra E, Amarger V,
Chardon P, Andersson-Eklund L. Andersson K. Hansson I,
Lundstrom K, Andersson L. A paternally expressed QTL af-
fecting skeletal and cardiac muscle mass in pigs maps to the
IGF2 locus. Nat Genet, 1999, 21(2):157~158.

Nezer C. An imprinted QTL with major effect on muscle mass
and fat deposition maps to the IGF2 locus in pigs. Nat Genet ,
1999,21(2) :155~156.

Cockett N E. Polar overdominance at the ovine callipyge lo-
cus. Science, 1996, 273: 236~238.

Andersson L. Genetic mapping of quantitative trait loci for
growth and fatness in pigs. Science, 1994, 263 1771~1774.
Alexander L J. Physical assignments of 68 porcine cosmid and
lambda clones containing polymorphic microsatellites. Mamm
Genome , 1996, 7. 368~372

de Koning D. Genome-wide scan for body composition in pigs
reveals important role of imprinting. Proc Natl Acad Sci

USA, 2000, 97(14): 7947~7950



