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Molecular Cloning and mRNA Developmental Expression of IGFBP-1 Gene

in Goat Different Tissues

LI Li"*, LI Qiu', WANG Linjie' , ZHANG Hong-ping'* , DU Li-xin**
(1. Institute of Animal Genetics and Breeding s Sichuan Agricultural University , Ya'an 625014,
China; 2. Institute of Animal Science, Chinese Academy of Agricultural Sciences ,
Beijing 100193, China)

Abstract: The objective of the present study was to investigate the developmental expression pat-
terns of insulin-like growth factor-binding protein 1 (IGFBP-1) gene in different tissues of post-
natal goat. The samples of heart, liver, spleen, lung, longissimus dorsi, semimembranosus, m.
triceps brachii and biceps muscle of thigh were collected from a total of 36 (18 males and 18 fe-
males, respectively) Nanjiang Mongolian Grazelle at the ages of 0, 15, 30, 60, 90 and 120 days
after birth. The CDS and ontogeny mRNA levels of IGFBP-1 were obtained and analyzed by real-
time fluorescence quantitative RT-PCR. The size of IGFBP-1 ORF was 792 bp encoding 263 ami-
no acid residues, and displayed higher nucleotide/amino acid sequence identities in ruminants
compared to others. The IGFBP-1 mRNA levels in liver were most abundant (P<C0.01), medi-
um in lung, spleen and heart, and the lowest in the muscles and had no significant difference a-
mong themselves (P>>0. 05). In addition, three expression patterns of IGFBP-1 mRNA during
postnatal growth from birth to day 60 were found: consistent down-expression (liver), fluctua-

ting expression as up-down (heart) or as down-up-down (spleen, lung and muscles). These re-
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sults indicate that IGFBP-1 gene is highly conservative among species, and liver is the main ex-

pression site of goat IGFBP-1 mRNA and IGFBP-1 play an important role in early growth of

postnatal goat, and it is expressed in a developmental-tissue-dependent manner.

Key words: goat; IGFBP-1 gene; molecular cloning; real-time fluorescence quantitative RT-

PCR; expression
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Table 1 Information of primer sequence for the genes tested

%5 No. F K Gene B4 %% (5'-3") Primer sequence 7= KN /bp Product size B AJEE/C Tm
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1 IGFBP-1 ) ) 807 58.0
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2 IGFBP-1 o i i i 129 61.9
RV.: TGTAGAGTTCTCGCTGGCAG

FW. TTGTGATGGGCGTGAAC
3 GAPDH 127 55.0

RV.: CCCTCCACGATGCCAAA
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1 tggcgatgceccgaagtecttgetgtecgageectggeegettetgetategetggeegttecageteggegeg
MPEVLAVRAWPLILILSTILAVQLGA

72 acggtcggegetececcaaccetggegetgtgegeettgeteegecgagaggetggegetetgeeegeeggtgeee
T vV GAPQPWRCAPCSAETRTLALTECEPPVFP

147 gcetettgeccggaactcacceggteegegggetgeggetgetgeeegatgtgegeectgecteteggagetgea
AASCPELTRSAGCGCCPMCATLTPTLGAA

222 tgeggtgtggetactgetegetgegetegegggetecagetgeegegeeeteeegggggageegaggeeeetgeac
Cc G VATARCARGLS S CRAL®PGEUPRZPTLH
297 gccectcacccgaggecagggegectgeatgaccacgeccagegatgaggecacagatacaaaagacaccaccage
AL TRGQGACMTT®PSDEATDTZI KTDTTS
372 ccagagaatgtgtcccecggagagetcagagataactcaggageagettetggacaatttecacttgatgaccgag
PENVSPESSETITQEQLTLTDNTFHLMMTE
447 tccagtgaggacctgeccatcectetggaatgecatcagtaattatgagagettgaaggetettgagatcagtgac
S SEDLPTILWNATISNYES ST LI KALETSD
522 gtcaagaagtggaaggagccctgecagegagaactctacaaagtgttggacagattagecagggaacagecagaag
vV KKWIKEPCQQRETLYZ KVLDIRILARETZ QAR QK
597 gcaggagacaaactttataaattttatctgccaaactgcaacaagaatggattctatcacagcaaacagtgtgag
AAGDKU LYK FYLPNTCNZEKNSGTEFYHSZ KA QCE
672 acgtcgetggagggagageetgggetetgttggtgtgtetacecttggagtgggaagaggatettggggtetgty
TS LEGEPGLCWCVYPWSGKT RTITLGSYV
747 gccatcagaggggacccccaatgecaacagtattttaacttacagaactgaaaacagatge 807
AT RGDPQCQQYFNTLQN *

IS4 s 95

Motifs are underlined

B 1 ¥ IGFBP-1 ERAMBZERFIIURIEHHNSERF S
Fig. 1 Nucleotide and deduced amino acid sequence of the goat IGFBP-1
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Fig. 2 mRNA abundance of IGFBP-1 in different tissues
and stages of postnatal goat

e AR 7.4 f5) 805 — BT TFRORZ . MU
JEAULPY 9 IGFBP-1 mRNA 5= B2 1 BUAR B i AL
HRERIR R LT TR B sh 28 1. 36l E v 1G-
FBP-1 mRNA £ kKM EF] 30 d W20 1
B G A5 15 d IWTRRE 16. 4 1% .15 3 30 d

Wi B 1706 £ . 515 d PTG JEEAE 30 d I
Jié JE =% LA 19 IGFBP-1 mRNA AKSE 433 EFF T 3
5, 5 60 d LA A2 b oA Bl I R 1Y) 26 35 5 5 )
BIE15 d K, HIF&4H48 IGFBP-1 mRNA 7K
SbF R RS L 76 90 5 120 d A 18] 8 HF Ik A0 4 41
SUTF b 1% b T o JHC e AL A0 it U 7y o R
Sy RIEE] 3.7 F 4.5 4%,

3 4t i
3.1 IGFBP-1 EFEEHFREMRTHE

A4 5 v B A2 19 1L SE IGEBP-1 % 1 2 )7 41
ST ) LR 51 5 e W O 5 A {8
PEFE 56 %5 GO LA b, IGFBP-1 & 9 N i 1 C 3
G312 F0 6 A2 e R AR i L X 7R HoAth b £L
% IGFBP FjEr &4k W RF 1. PR5F I & 2 A
M2 IX B 5 IGE S B2 A b F Mt R, 3000 i)
RIETR T AW AELEF1 IGFBPs 5 IGF1/2 HAT & %
A LR IGEBP K E N i 1 C i 51 28 4 R 5%



7 A R4 1l2E IGFBP-1 31 i 5E pe % mRNA 78 2 A g it & B 15 1k 903
. BAR Vivian F2 i GCGCCxxC HEJFTE IGFB- BLFRR 8 MHAEA 3 MR, AR

Ps figg BERSFAHIE AR BAFTE T XA e v i B H:
WREth A it — o s uE L™ . W EF, IGFBP-1 C
WAL ) RGD A AT LA S s B 435 8 (A 45 4 1 Y
M) 241 A 1 266 B AN % £ L U W] T IGFBP-1 B 7 T
IGF BfE IS o X 643 #r 45 BAIE 55 1 5 e T 2 114
cDNA J7 5 kL2 IGFBP-1 5L 5, ¥y %6 8] 1) /&5 B {7
PRI B IGFBP-1 LK 2 A &2 1 )2

DIEE.
3.2 2 IGFBP-1 mRNA RiZ/KEEEHENA
N4 RHE

TEM AL S A R W IGFBP-1 JE R 1 3%
K B A BUR R IR R A L IGFBP-1 B E 2 4%
BB L O S B R A s i AR
BBl F 4 4 21 IGFBP-1 3£ ] mRNA £k &
A, 52 R RL A R S B IO R 2 0 B i RO
Hh S R LR 22 3K 3kt 5 7R 4 2 b 1 BT 5T 4
RS

FEAR I iR R IR VL 4 P80y
K 2] IGFBP-1 3£ mRNA 3k, £ 4% F E AR
fi%. VB Ry E——REAEHERN M T IGF-1 AL W F)
(Bioavailability) i 8 %5 + (Regulator)**! , IGFBP-1
WG IGF 45 & %) 20 s 2 18 i 52 7R AT 400 il
IGF 4 3 14 2257 22 DNA £ sAE FY Fngn i A% it
W sht . IGEs HAT ) 9 R UL A0 it 33 78 43 4k 1 32
HIYJREIEBCH MG M B 5 IGEs /E FH £ 2
BCVLAH L 43 6 9 IGFBPs 8 H i AT 45 . i HA 5
HAE H 1 IGFBP-4 #l IGFBP-6 B L6A1 I % L 48
ifL 43 05 R 2R3 T AE 200 JEL 43 b 3 A o IGFBP-5 iy 3%
T4 2 B0 R L 4N et 43 3 IGFBP-201
1 LA AR A 40 i) 3R AT RE AE 20 A K 7 b ) 4 R i
IGF il () & S 1 F ok 70 il & 80 LA &5, Shi-
masaki 55 4 K AL A 2H 2L b DL IGFBP-3 F
IGFBP-5 & &, %A IGFBP-1"""", ifif H. 3 1 fa 75 %
b5 AN A LA B AT B B B S IE LA A I A V%A 1G-
FBP-1 mRNA #3017 . % F IGFBP-1 45 IGF #li )
WYIRZR A O E ORI B IR 48 K
%] IGFBP-1 mRNA ik W iZ & FE# M4, (A2
W23 JLRN LA 4140 IGFBP-1 /9 % (M K & 3t
DI A Fi itk — 25T
3.2 WE¥EHEFHAL IGFBP-1 mRNA & BiE%R
EEEREFEDE

ML IGFBP-1 mRNA Kk k & P28 1k ok

KRB EFIE IGEBP-1 mRNA & 5 75 9] A2 I i
i B U S8 i e b 5 TR P B AIE ST A R —
O, AL E ML A 4140 IGFBP-1 mRNA
KO R TE BRI 1) I 8] 57 A 22 S (L3 2 )
Peah 4. 7E RO A KB B IE IGFBP-1
mRNA K- BA MR R BEX . Lee 55NN IG-
FBP-1 3[R ) 41 213 3k 5 5 2 1 X 1 15 1 0 4%
K+ 1(Hepatic nuclear factor 1, HNF1) %5 [ i &
(1 IGFBP-1 # st Al f5 ,

AT KB BRIHIESR 22 IGFBP-1 mR-
NA & B AL 2 AR AL T 2L 3 sl IR 25 i
HARS> 2H SR P 0l 22 S 0 3 AR 3X A4S I ] Bk A
IGFBP-1 & H % v A 5y e R B gLk L8
I AN R LA KA bR s 25 TS B0SAF I 3L 3 W A0 A G
IE IGFBP-1 mRNA /K & 2 Tkt i H7E A [
AT %M IGFBP-1 RAME EA 25" . A
YU IGFBP-1 R KACE A I LI R R E
MR B SRS A 7, i Pl
FAEREA LN A B R B B8R PR S IMER R
AIRZ I, BT FE 1 E 2 A e AR Kp IG-
FBP-1 5 X k#4455 2 /9 A AT i HLAE F A XA A
20 AR PO 22 S AH B AR LA AT AN B A

4 &

A5 T v B 1 3 IGFBP-1 3L ORF
XFF 751 4K 792 bp, it 263 & AR .
k521l 2E 4 B IGFBP-1 mRNA 4 3 F#47, 1G-
FBP-1 78 A 5 26 F 1 R A K h R 4555 B2 19 4E
MAHHE mRNA K EFHRERXAGHAGE R
k.

B30

[1] KELLEY KM, OH Y, GARGOSKY SE, etal. In-
sulin-like growth factor-binding proteins (IGFBPs)
and their regulatory dynamics [J]. Cell Biol, 1996,
28:619-637.

[2] GOCKERMAN A, PREVETTE T, JONESJ 1. In-
sulin-like growth factor (IGF)-binding proteins inhib-
it the smooth muscle cell [J]. J Endocrinol, 1995,
136:4168-4173.

[3] LEE P D, GIUDICE L C, CONOVER C A, et al.
Insulin-like growth factor binding protein-1: recent

findings and new directions [J]. Proc Soc Exp Biol



904 Bomom B oy 12 %
Med ,1997,216:319-357. Growth hormone and the insulin-like growth factor
[4] RAJKUMAR K, DHEEN T, KRSEK M, et al. Im- system in myogenesis [ J]. Endocrinol Rev,1996,17
paired estrogen action in the uterus of insulin-like (5):481-517.
growth factor binding protein-1 transgenic mice [J]. [15] WILLIAMS N G, INTERLICHIA J P, JACKSON
Endocrinology,1996,137:1258-1264. M F, et al. Endocrine actions of myostatin: systemic
[5] SILHA J V, MURPHY L J. Insights from insulin- regulation of the IGF and IGF binding protein axis
like growth factor binding protein transgenic mice [J]. J Endocrinol ,2011,152(1) :172-180.
[J]. Endocrinology,2002,143.3711-3714. [16] SHIMASAKI S, LING N. Identification and molecu-
[6] LEEYL, HINTZR L, JAMESP M, et al. Insulin- lar characterization of insulin-like growth factor bind-
like growth factor (IGF) binding protein complemen- ing proteins (IGFBP-1, -2, -3, -4, -5 and -6) [J].
tary deoxyribonucleic acid from human HEP G2 hepa- Progr Growth Factor Res,1991,3(4) :243-266.
toma cells; predicted sequence suggests an IGF bind- [17] MAURES T J, DUAN C M. Structure, developmen-
ing domain different from those of the IGF-1 and IGF- tal expression, and physiological regulation of ze-
1I receptors [J]. Mol Endocrinol s1988,2:404-411. brafish IGF binding protein-1 [J]. J Endocrinol ,
[7] LEEPD, CONOVER C A, POWELL D R. Regula- 2002,143.2722-2731.
tion and function of insulin-like growth factor-binding [18] PENG M, PELLETIER G, PALIN M F, et al. On-
protein-1[J]. Proc Soc Exp Biol Med ,1993,204(1) ; togeny of IGFs and IGFBPs mRNA levels and tissue
4-29. concentrations in liver, kidney and skeletal muscle of
(87 VIVIAN H. OH Y. ROSENFELD R G. The insu- pig [J7. Growth Dev Aging 200,60 (34);171-187.
lin-like growth factor-binding protein (IGFBP) super- [19] LIEW CF, WISESD, YEOK P, et al. Insulin-Like
family [J]. Endocr Rev,1999,20:761-787. growth factor binding protein-1 is independently af-
[9] JAMESP L, JONES S B, BUSBY W H, et al. A fected by ithnicity, insulin sensitivity, and leptin in
highly conserved insulin-like growth factor-binding healthy, glucose-tolerant young men [J]. J Clin En-
protein (IGFBP-5) is expressed during myoblast dif- docrinol Metab ,2005,90(3) :1483-1488.
ferentiation [ J]. J Biol Chem, 1993, 268 22305- [20] GAY E, SEURIN D, BABAJKO S, et al. Liver-spe-
22312. cific expression of human insulin-like growth factor
[10] Z=HW.ERE. R EAERRATESEAMNSN binding protein-1 in transgenic mice: repercussions on
SO O[T ). AW B 2E ). 2010, 26 (5) . reproduction, ante- and perinatal mortality and post-
347-357. natal growth [J]. J Endocrinol ,1997,138(7):2937-
[11] BRISMAR K, FERNQVIST-FORBES E, WAHREN 2947.
J, et al. Effect of insulin on the hepatic production of [21] BUNN R C, KING W D, WINKLER M K., et al.
insulin-like growth factor-binding protein-1 (IGFBP- Early developmental changes in IGF-1, IGF-1I, IGF
1), IGFBP-3, and IGF-I in insulin-dependent diabetes binding protein-1, and IGF binding protein-3 concen-
[J1. J Clin Endocrinol Metab,1994,79.:872-878. tration in the cerebrospinal fluid of children [J]. Pe-
(121 JAWIsE. 48 ¢ IGFBP 0K 5% N s e A IGF R 48 5k [ diatr Res ,2005,58(1) :89-93.
I B 23 Rk i K IGE- T 5 {4 5 4 bk 1% A 56 43 B i 5% [22]7 YEAP BB, CHUBB S A, KEN K Y, et al. IGF1
[D]. 4 . pu I 4l K 2%, 2009. and its binding proteins 3 and 1 are differentially as-
[13] KAAY D, DEAL C, KORT S, et al. Insulin-like sociated with metabolic syndrome in older men []J].
growth factor-binding protein-1: serum levels, pro- Eur J Endocrinol ,2010,162:249-257.
moter polymorphism, and associations with compo- [23] LEWITT M S, HILDING A, BRISMAR K, et al.

[14]

nents of the metabolic syndrome in short subjects
born small for gestational age [J|. J Clin Endocrinol
Metab,2009,94(4) .1386-1392.

FLORINI J] R, EWTON D Z, COOLICAN S A.

IGF-binding protein 1 and abdominal obesity in the
development of type 2 diabetes in women [J]. Eur J
Endocrinol ,2010,163:233-242.

G WM



