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ABSTRACT Objective: In this paper, two released microarray datasets were employed for the comparison of the gene expression
profiles between annulus fibrous and nucleus pulpous in intervertebral disc degeneration (IDD). Several bioinformatics analysis were also
applied for the differentially expressed genes. Methods: Two IDD related microarray datasets GSE23130 and GSE67567 were selected
from the Gene Expression Omnibus. Samples of GSE23130 were derived from normal and degenerated annulus fibrous. GSE67567
samples were collected from normal and degenerative nucleus pulpous tissue. Quality filtering were applied for the data series. 10
samples of GSE23130 and GSE67567 were included respectively in the current study. GeneSpring 13.0 software were applied to screen
the differentially expressed genes in GSE23130 and GSE67567 respectively. KEGG PATHWAY analysis and DAVID functional
annotation clustering analysis were performed for the up-regulated and down-regulated genes respectively in two datasets. Results: While
3,182 and 3,017 differentially expressed genes were found in GSE23130 and GSE67567 respectively, only 135 of which were both
differentially expressed in two datasets. Several KEGG biological pathways such as hsa03040:Spliceosome and hsa04350:TGF-beta
signaling pathway and a number of DAVID functional annotation clusters such as nuclear lumen and the regulation of apoptosis were
both noted in GSE23130 and GSE67567. However, several DAVID functional annotation clusters were also found relative to GSE23130
and GSE67567 respectively alone. Conclusions: The current study showed differences of gene expression profile between annulus fibrous
and nucleus pulpous in IDD. Subsequent bioinformatics analysis indicated that biological processed in the two tissue were not all the
same. Biological processes which were aberrantly changed in both tissue might be the key links in IDD deserved further investigating.
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) 2% 57 FRARFE R A3 B HEA TR 1 , 25 57 R IR 0 v A 1R 15 B b il
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% DAVID %048 2 BOA M B0 R " &y " R AR 4 bR ik
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% 1 GSE23130 #y KEGG PATHWAY &4 R
Table 1 Results of KEGG PATHWAY analysis for GSE23130

KEGG_PATHWAY Term %* P-value
Pathways of up-regulated genes
hsa03040:Spliceosome# 1.976048 1.32E-07
hsa03010:Ribosome# 1.556886 2.57E-07
hsa04520: Adherens junction# 1.197605 7.56E-05
hsa00190:Oxidative phosphorylation 1.616766 1.80E-04
hsa04110:Cell cycle 1.317365 0.006841
hsa04350:TGF-beta signaling pathway# 0.958084 0.016435
hsa04510:Focal adhesion# 1.736527 0.02491
hsa04120:Ubiquitin mediated proteolysis# 1.257485 0.034467
hsa00900:Terpenoid backbone biosynthesis 0.299401 0.047704
hsa04310:Wnt signaling pathway 1.317365 0.048571
hsa04370:VEGF signaling pathway 0.778443 0.049961
hsa04662:B cell receptor signaling pathway 0.778443 0.049961
Pathways of down-regulated genes
hsa00601:Glycosphingolipid biosynthesis 0.528634 0.006745
hsa04512:ECM-receptor interaction 0.881057 0.022289
hsa04650:Natural killer cell mediated cytotoxicity 1.145374 0.031218
*ERREERHESZEYFRESERZBENES L
* Percentage of the number of differentially expressed genes over the total genes count of the pathway
# 7£ GSE23130 51 GSE67567 i) KEGG PATHWAY 4344 Brhty I &£ & 8
# Pathway which were presented in both KEGG PATHWAY results of GSE23130 and GSE67567
% 2 GSE67567 [ KEGG PATHWAY 43 #f7 45 %
Table 2 Results of KEGG PATHWAY analysis for GSE67567
KEGG_PATHWAY Term %* P-Value
Pathways of up-regulated genes
hsa03010:Ribosome# 1.085884 0.003145
hsa03040:Spliceosomet 1.332675 0.010293
hsa00511:Other glycan degradation 0.345508 0.011997
hsa00600:Sphingolipid metabolism 0.542942 0.024296
hsa04142:Lysosome 1.1846 0.026248
hsa04350:TGF-beta signaling pathway# 0.937808 0.028975
hsa04520:Adherens junction# 0.839092 0.036758
hsa04510:Focal adhesion# 1.7769 0.041189
hsa04120:Ubiquitin mediated proteolysis# 1.283317 0.047756
Pathways of down-regulated genes
hsa04623:Cytosolic DNA-sensing pathway 0.948509 0.039959
hsa03010:Ribosome 1.219512 0.046644

*ERREERHESZEYFRESERZBNES L

* Percentage of the number of differentially expressed gene over the total gene count of the pathway
# £ GSE23130 #1 GSE67567 By KEGG PATHWAY o R H MM %EESLE

# Pathway which were presented in both KEGG PATHWAY results of GSE23130 and GSE67567
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% 3 GSE23130 B GSE67567 & Rz FEAEFE S HEE
Table 3 DAVID functional annotation clusters for up-regulated genes of GSE23103 and GSE67567 respectively

Clusters of GSE23130*

Clusters of GSE6756*

nuclear lumen##
ribosomal protein#
nuclear mRNA splicing, via spliceosome#
RNA recognition motif, RNP-1#
Cadherin
protein transport#
mitochondrial respiratory chain complex I#
mitochondrial inner membrane
regulation of axonogenesis
regulation of apoptosis#
modification-dependent protein catabolic process
Immunoglobulin C1-set
Ubiquitin
intracellular protein transport#
MHC class I protein complex
regulation of neurogenesis
antigen processing and presentation of peptide antigen via MHC class I
Nuclear factor of activated T cells (NFAT)
Ubiquitin carboxyl-terminal hydrolase, N-terminal region 2

cytoplasmic membrane-bounded vesicle#

nuclear lumen#
nucleosome assembly
ribosomal protein#
Histone H2A
lysosome
protein transport#
heparin binding
positive regulation of protein kinase activity
intracellular protein transport#
blood vessel morphogenesis
negative regulation of cell growth
nuclear mRNA splicing, via spliceosome#
RNA elongation from RNA polymerase II promoter
regulation of apoptosis#
mitochondrial respiratory chain complex #
peroxidase activity
mitochondrial outer membrane
Fibrillar collagen, C-terminal
RNA recognition motif, RNP-1#
histone H2B

cytoplasmic membrane-bounded vesicle#

* BRI 2R DAVID Ihat iR E S T EIT S HES

* Order of the clusters was sequenced by DAVID functional annotation clustering enrichment score
# 7€ GSE23130 #1 GSE67567 i DAVID it iE Rk S sE R H M EE SR
# Clusters which were presented in both DAVID functional annotation clustering results of GSE23130 and GSE67567

3 4 GSE23130 & GSE67567 £ B RZ T AEREBSHEE
Table 4 DAVID functional annotation clusters for down-regulated genes of GSE23103 and GSE67567 respectively

Clusters of GSE23130*

Clusters of GSE6756*

cell adhesion
metal ion binding
metallopeptidase activity
extracellular matrix#

antigen binding

focal adhesion

negative regulation of macromolecule biosynthetic process

cytoplasmic membrane-bounded vesicle
protein complex biogenesis
regulation of cell migration
extracellular matrix#

negative regulation of gene-specific transcription

* &I FF #2 B8 DAVID AT B E SRS HES

* Order of the clusters was sequenced by DAVID functional annotation clustering enrichment score
# £ GSE23130 #1 GSE67567 B DAVID DhEg i RBHEE ST ER PO HMMAEESE
# Clusters which were presented in both DAVID functional annotation clustering results of GSE23130 and GSE67567
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AP AR G, X PR (14 8 3K AR T i AR ) 4 1R AR s 44 i
AL 5T A D RS N B R AL, A7 Ubiquitin mediated
proteolysis i BRI REFE XY T HEBTREAR I F2LRAE,

AR S et 2 B0 B AR AR Y — D R R, A
FEAEHR KB GSE23130 ik M JEIN 5 DAVID JyReiERe
#% % antigen processing and presentation of peptide antigen via
MHC class I.Nuclear factor of activated T cells (NFAT) MHC
class I protein complex . Immunoglobulin Cl-set 7 3¢, i [F] B cell
receptor signaling pathway 4= ¥~ B4 ¢, LA, T2k N
FL 2 5 T Natural killer cell mediated cytotoxicity ,antigen
binding, X LEL5R AL SHER] FLH F S S iitsd # b, A
A T 425, B diiE S NK APy 1 B2 a0,

B ABIEESE IR B HEN] R A8 1 R rh 2P R R KA A
LN SR FRIR G BUAATE 225 B Al BRI AR TR, [ i
TECTEPIRIZH LN S S U A 2 e A ik S )
Sl A AT BEAEAEI] SR AR AR b A R BRI s
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