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Modular analysis of zebrafish senescence gene-protein based on Cytoscape

LI lei , JIANG Linhua
(Shanghai Key Lab of Modern Optical Systems, University of Shanghai for Science and Technology, Shanghai 200093, China )

Abstract ; In the past 20 years, zebrafish has gradually become an important model animal to study the function of
human genes. Meanwhile, through the identification of zebrafish reference genome sequence and more than 10,000
protein-coding genes, it shows that zebrafish has at least 75% homology with human genes, which further proves
that zebrafish genome sequence can be used as a research model of aging. In addition, its well-conserved molecular
and cellular physiology of a wide range of characteristics make zebrafish an excellent model for revealing the
underlying mechanisms of aging, disease, and repair. However, molecular mechanisms of zebrafish senescence
rarely involve intermolecular interactions, so the protein-protein interaction ( PP1) network is a highly desirable
option. This paper describes a model of the biological aging mechanism of zebrafish, which covers 767 interactions
between 87 proteins related to aging. This not only includes accurately predicted PPI, but also those molecular
interactions from literature collection and experiments. At the same time, these molecular interactions were
modularized to form modularity, and 11 central genes were found to analyze and predict the aging process. The
paper aims to help researchers of zebrafish study the aging process and provide some hypotheses and help.
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4G Ok JR National Center of Biotechnology
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BT RIRAPES], A5 0 BE D 500 5 &
12 AR 30X SE 500 ( CEL 200 ) IR SCR L
AT, TR AN SHES a B AR S R
U, B I\ 47 036 ANBE S (LA vp 68 T 67 A

SRNEA TGN BA QR0 B 052 22 A0 ¢
Tl SPSS ST BRI T AR EAL AL B, SR IS
BARAFH 67 LR LA NCBI B GEO $4li 4
L4 BH 85.38% MY 5L BRI 1 T DI REJE IR 4 2 7%
PRI B AT B P P A 3k B 50 T DA M B f
BLHI AR IRAR IR A ER S, X AR A TIH —1k
#75 GEO Bdis 48 b B bt 3 K 5 A\ I K 2 1] 1)
PR PE R EEE 0 3] 1 2Z 08]SR 5 AT A REAR T K 00
T2 Hes (RIVEMESER ) 3 GEO Hh 5 A2 [FH
Y5 Y BE D TR R R X R 99% 4F A
BUEFRE( R 1),
#1 >EH GEO HBEMRERLEENHITER

Table 1 Analysis of homologous genes from
the GEO database

Interval Number
Num=0 11
0<Num<10 9
10<Num< 100 16
100<num<1 000 19
Num>1 000 12
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Table 2 Analysis of the KEGG pathway of homologous genes

Pathway ID Pathway description Count Genes p-value
LOC563884, atm, cendl, 1pS3, kras, mapkl ,igfl,
4068 FoxO signaling pathway 4.39x107"
shha, mapk3, apc, ccndl ,SHC1 , harsb
atm, cendl, cdknla ,kita, kras,
4115 p53 signaling pathway 7 4.98x1078
apc, tpS3, mapk3
SHC1, cdknla, hrasb, kras,
4012 ErbB signaling pathway 7 3.77x1077
ape, pS3, wntl6
hrasb, kita, kras, arpclb,
4916 Melanogenesis 7 1.42%x107°
hrasb, shha, igfl
igfl, mapkl, mapk3,
4150 mTOR signaling pathway 5 3.28x107°
mapkl, mapk3
LOC563884 ,atm ,cendl ,igfl,
4110 Cell cycle 6 4.02x107
mapkl, mapk3
SHC1, ccndl, hrasb,arpelb,
4510 Focal adhesion 7 6.01x107°
mapk3, shha, igfl
SHC1, hrasb, kras, arpclb,
4910 Insulin signaling pathway 6 7.92x107°
mapkl, mapk3
4320 Dorso-ventral axis formation 3 kras, mapkl, mapk3 7.20x107*
4370 VEGF signaling pathway 4 hrasb, kras, mapkl , apc 7.20x107*
4810 Regulation of actin cytoskeleton 6 apc, arpclb, hrasb,shha, igfl 7.20x107*
4310 Wnt signaling pathway 5 ape, cendl, p53, kras, mapkl 8.00x107*
LOC563884, hrasb, kras,
4010 MAPK signaling pathway 6 1.53x1073
apc, tp53, wntl6
4914 Progesterone-mediated oocyte maturation 4 igfl, kras, mapkl, ip53 1.80x1073
4912 GnRH signaling pathway 4 hrasb, kras, mapkl, wnt16 1.81x1073
4540 Gap junction 4 hrasb, kras, mapkl, becnl 2.31x1073
4340 Hedgehog signaling 3 shha , wnt16, wni8b 4.29x1073
5132 Salmonella infection 3 arpclb, mapkl, mapk3 1.46x1072
4350 TGF-beta signaling 3 mapkl, mapk3, igfl 1.52x1072
4140 Regulation of autophagy 2 becnl, gabarapa 1.77x1072
Jak-STAT signaling
4630 3 cendl, epo, jak2b 2.51x1072
pathway
LOC563884, hrasb,
4144 Endocytosis 4 2.80x1072
kita, makp3
4114 Oocyte meiosis 3 igfl, mapkl, mapk3 2.89x1072
NOD-like receptor
4621 2 mapk1, mapk3 4.22x1072

signaling
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