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Abstract: The length of IGFIR 3’UTR is greater than 7 kb. The structure of IGFIR 3’UTR is complex, with multiple
binding sites of miRNAs. IGFIR is involved in the regulation of MAPK and PI3K/AKT signaling pathways and the
formation and development of tumors. Bioinformatics analysis can reveal the structure features of IGF1R, which provides
ideas for further research. The analysis shows that the binding sites between IGF1R and miRNAs have the highest mutation
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rate in Neuroblastoma. We analyzed the structure of 3'UTR, miRNAs binding sites, physical and chemical properties,
hydrophilic-hydrophobic property, glycosylation and phosphorylation sites, secondary structure and tertiary structure
modeling of IGF1R. The locations and names of amino acids interacting in IGF1R and IGF1 were obtained by molecular
docking. Therefore, if IGF1R 3'UTR is mutated, the capacity of IGF1R combined with miRNAs will reduce and the IGF1R
expression will be up-regulated, and the function of miRNAs will be repressed. We can change the sites of IGF1IR to
combine with IGF1 to repress the function of IGF1R and IGF1. Then the function of IGF1R will be repressed.

Keywords: insulin-like growth factor-I receptor (IGF1R), sequence analysis, 3D-struture modeling, molecular docking
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Mutation rate analysis of the sites that 26 genes 3'UTR combine with miRNAs in children with gliomas.
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Fig. 2 The structure comparison of IGF1R (A) and IGF2R (B) in human.

%1 A IGFIR B 3'UTR 5 miRNAs & & i & 7
Table 1 The prediction of IGF1R 3'UTR and miRNAs binding sites of people

microRNA Position Seed microRNA Position Seed
hsa-miR-939 965 8:0:0 hsa-miR-1207-5p 1475 8:0:1
hsa-miR-1207-5p 863 8:1:0 hsa-miR-663 969 8:1:0
hsa-miR-1207-5p 148 8:1:1 hsa-miR-671-5p 1 002 8:0:1
hsa-miR-423-5p 301 8:1:1 hsa-miR-877 333 8:1:0
hsa-miR-1207-5p 322 8:1:1 hsa-miR-1275 967 8:0:1
hsa-miR-608 975 8:1:1 hsa-miR-486-3p 119 8:1:1
hsa-miR-1207-5p 842 8:0:0 hsa-miR-483-5p 332 8:1:1
hsa-miR-432 1348 8:0:0 hsa-miR-518a-3p 383 8:1:0
hsa-miR-941 47 8:1:0 hsa-miR-296-3p 870 8:1:0
hsa-miR-765 332 8:0:1 hsa-miR-296-3p 1472 8:1:0
hsa-miR-185 806 8:1:0 hsa-miR-486-3p 128 8:1:0
hsa-miR-1268 970 8:1:0 hsa-miR-920 964 8:0:0
hsa-miR-296-3p 957 8:1:1 hsa-miR-612 129 8:1:1
hsa-miR-1268 976 8:1:1 hsa-miR-1207-5p 303 8:0:1
miRNA IGFIR 154 793 3.58
miRNA IGFIR  3'UTR Glu(E) 8.3% Leu(K) 8.5% Ser(S) 7.1%
IGFIR miRNA Val(V) 6.4% 48.02
IGFIR ProtScale  IGFIR
2.3 IGFIR F3IMIR L IR €3
ProParam  IGFIR 74.31% 25.69%
2 IGFIR
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*2 IGFIR %EBRFIIEUMERS

Table 2 The analysis of IGF1R physical and
chemical properties
Gene: IGF1R Sources: human
Number of amino acids 1367
Molecular weight (D) 154 793
Isoelectric point 5.58
Glu(E) 8.3
. . Leu(K) 8.5
The most abundant amino acid (%) Ser ((S))7. 1
Val(V) 6.4
Negative charged residues (Asp+Glu) 175
Positively charged residues (Arg+Lys) 149
Total atoms 21503
Instability index 48.02
Fatty index 77.64
Average of hydropathicity —0.401
Half life period 30 h
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Fig. 3 The analysis of IGFI1R hydrophilic-hydrophobic
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Fig. 4 The analysis of IGFIR glycosylation sites.
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Fig. 5 The analysis of IGFIR phosphorylation sites.

IGFIR

IGFIR

2.5 IGFIR &H R #FnLE g 7
2

K cjb@im.ac.cn

697




698

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech May 25, 2016

Vol.32 No.5

a- (a-helix) B-
(B-sheet)

(Random coil)

(B-turn)  B-
(Extended chain)
(Motif) %]
SOPMA (https://npsa-prabi.
IGF1R
6

ibcp.fr/cgi-bin/secpred sopma.pl)

IGFIR
(Random coil)
41.7%  a- (a-helix)
26.55% B- (B-sheet)
23.34% 8.41%

(Extended
chain)

2.6 IGFIR EB = 45aim

SWISS-MODEL Automated mode

( ) IGFIR

7( ) IGFIR

61%
0.28 AutoDock
SWISS-MODEL
7(C ) Ramachandran Plot!'"!
8 83.85%
11.34%
3.44%

0 200 400 600 800 1000

I\ “ “
Xl "”fﬂ‘ A I‘ M "‘w’ln ““ '\n!\.._u.wﬂl““‘

0 200 400 600 800 1 000

i
it M
(‘M\ql 1

El 6 IGFIR &8 - R&MFM S
Fig. 6 The analysis and prediction of IGF1R secondary
structure.

http://journals.im.ac.cn/cjben

B 7 Swiss-Model #&#l IGFIR =%
IGFIR = [EIEFEE (fH)

Fig. 7 The simulated 3D-structure (Left) and space-
filling model of IGF1R (Right) from Swiss-Model.
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Fig. 8 The reliability analysis of IGF1R 3D-structure.
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Fig. 10 The interaction sites of IGF1R and IGF1.
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Fig. 11 The amino acid sites of interaction between IGF1R and IGF1.

® 010-64807509 K cjb@im.ac.cn

699




700

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech May 25,2016 Vol.32 No.5

3 Wit

IGF1R
[14-15] 50%
IGF1R IGFIR
[16] 2
IGF1R
[ IGFIR
IGF1R
[18]
80% 40%
IGFIR
3'UTR
3'UTR miRNAs
miRNA
96
IGFIR  3'UTR miRNA
IGFIR
GFIR
RNA IGFIR
IGFIR MAPK  PI3K/AKT
AKT ( B)
[19] IGFIR
IGF1 [20]
IGF1 IGFIR
MAPK  PI3K/ATK

http://journals.im.ac.cn/cjben

IGF1I/IGF1R

MAPK  PI3K/AKT

IGFIR

REFERENCES

[1] Zhou Q, Zhang JX, Cui QY, et al. GSK1904529A,
an insulin-like growth factor-1 receptor inhibitor,
inhibits glioma tumor growth, induces apoptosis
and inhibits migration. Mol Med Rep, 2015, 12(3):
3381-3385, doi: 10.3892/mmr.2015.3869.

[2] Huang H, Chen Q, Ku X, et al. A series of
a-heterocyclic carboxaldehyde thiosemicarbazones
inhibit topoisomerase Ila catalytic activity. J Med
Chem, 2010, 53(8): 3048-3064.

[3] Agarwal V, Bell GW, Nam JW, et al. Predicting
effective microRNA target sites in mammalian
mRNAs. eLife, 2015, 4: e05005.

[4] Madhusudhan MS, Marti-Renom MA, Eswar N, et
al. Comparative protein structure modeling//Walker
JM, ed. The Proteomics Protocols Handbook.
Totowa, New Jersey: Humana Press, 2005:
831-860.

[5] Gupta R, Jung E, Brunak S. Predicition of
N-glycosylation Sites in Human Proteins. New
Jersey: Wiley, 2005: 163—-192.

[6] Blom N, Gammeltoft S, Brunak S. Sequence and
structure-based prediction of eukaryotic protein
phosphorylation sites. J Mol Biol, 1999, 294(5):
1351-1362.

[7] Geourjon C, Deléage G. SOPMA: significant



EFRE FEBEFERBEFRNE | RISHNENEEESR

(8]

[9]

[10]

[11]

[12]

[13]

[14]

improvements in protein secondary structure
prediction by consensus prediction from multiple
alignments. Comput Appl Biosci, 1995, 11(6):
681-684.

Schwede T, Kopp J,
SWISS-MODEL.: an
homology-modeling server. Nucleic Acids Res,
2003, 31(13): 3381-3385.

Trott O, Olson AJ. AutoDock Vina: improving the

speed and accuracy of docking with a new scoring

Guex N, et al

automated protein

function, efficient optimization, and multithreading.
J Comput Chem, 2010, 31(2): 455-461.
Liu BY, Nie SH, Du QY, et al. The effects of
insulin-like growth factor 1 on glucose metabolism.
Chin J Diab, 1999, 7(4): 195—-197 (in Chinese).
1

, 1999, 7(4): 195-197.
Gopalakrishnan K, Sowmiya G, Sheik SS, et al.
Ramachandran plot on the web (2.0). Prot Pept Lett,
2007, 14(7): 669-671.
Romaniuk D, Kimsa MW, Strzalka-Mrozik B, et al.
Gene expression of IGF1, IGF1R, and IGFBP3 in
epiretinal membranes of patients with proliferative
diabetic retinopathy: preliminary study. Med
Inflamm, 2013, 2013: Article ID 986217.
Suman S, Kallakury BVS, Fornace Jr AJ, et al.
Protracted upregulation of leptin and IGF1 is
associated with activation of PI3K/Akt and JAK2
pathway in mouse intestine after ionizing radiation
exposure. Int J Biol Sci, 2015, 11(3): 274-283.
Osborne CK, Bolan G, Monaco ME, et al. Hormone
responsive human breast cancer in long-term tissue

® 010-64807509

[15]

[16]

[17]

(18]

[19]

[20]

culture: effect of insulin. Proc Nat Acad Sci USA,
1976, 73(12): 4536-4540.

Pollak M. The insulin and insulin-like growth
factor receptor family in neoplasia: an update. Nat
Rev Cancer, 2012, 12(3): 159-169.

Farabaugh SM, Boone DN, Lee AV. Role of
IGFIR in breast cancer subtypes, stemness, and
lineage differentiation. Front Endocrinol, 2015, 6:
59.

Xin C, Jing D, Jie T, et al. The expression
difference of insulin-like growth factor 1 receptor
in breast cancers with or without diabetes. J Cancer
Res Ther, 2015, 11(2): 295-299.

Zhao S, Qiu ZX, He JL, et al. Insulin-like growth
factor receptor 1 (IGFIR) expression and survival
in non-small cell lung cancer patients: a
meta-analysis. Int J Clin Exp Pathol, 2014, 7(10):
6694-6704.

Liao YD, Zhou C, Zhao JP, et al. Expression and
IGFIR and AKT, the
components of IGF signaling pathway, in primary

significance of IGF1,

adenocarcinoma of the lung. J Pract Oncol, 2006,
21(1): 15-19 (in Chinese).
, , , . IGF

IGF1 IGFIR AKT

. , 2006, 21(1): 15-19.
E CY. The effects and mechanisms of IGF-land
inhibitor PPP on the growth and invasion of
HCC[D]. Changchun: Jilin University, 2013 (in
Chinese).
. IGF-1
PPP
[D]. : ,2013.

(ARLTEo T

K cjb@im.ac.cn

701




