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Abstract In this research, differential analysis of genome-wide expression of the rat testis tissues in the age of 6 and 10 days was
conducted by gene chip technology based on the 12x135K genome-wide EST microarray of rat produced by Roche-NimbleGen. The
results showed that there were 4 298 genes with 2—fold or more differentially expressed in the rat testis tissues between the ages of 6
and 10 days, thereinto, 1 878 genes were up- regulated expression and 2 420 genes were down-regulated expression. 3 154 genes of
these differentially expressed genes have been annotated with gene ontology, participating in the 154 biological pathways. Further
analysis showed that there were 13 genes with more than 8 fold differential expression, those genes involved in Gene Ontology
categories, such as biological processes, cellular components and molecular functions and so on. Three differentially expressed genes,
LOC686076, Cxcl6 and Trib3, were chosen to detect by real-time quantitative RT-PCR, the results exhibited a tread toward the
microarray data. Therefore, we preliminary thought that a large number of genes should be involved in the occurrence and
proliferation of spermatogonial stem cell in early stages of growth and development of the rat, it might be a synchronizing process of
multi-gene expression.

Keywords Rat (Rattus norvegicus); Testis tissues; Spermatogonial stem cells (SSCs); Gene chip; Differential expression
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Figure 1 The scatter plot of 4 298 genes with 2—fold or more
differentially expressed in the rat testis tissues between the ages
of 6 and 10 days
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Table 1 13 genes with 8—fold differentially expressed in the

rat testis tissues between the ages of 6 and 10 days

B KA RREFTS ERRISEH

GenBank accession Gene symbol ~ Fold of differential
expression

i

Up-regulated genes

NM_138825 Serpinal2  +34.8

NM_022175 Rhox5 +9.4

NM_017145 Mcptl] +8.6

)R

Down-regul-ated genes

NM 022214 Cxcl6 -36.4

NM_053372 Slpi -22.6

NM 012494 Agtr2 -17.8

NM_013004 Phex -10.8

NM_001080756 Carl2 -10.2

NM_017086 Egr3 -10.0

NM_019280 Gjas -9.3

XM_001066755 Lrba -84

NM_017067 Chm -8.1

NM_130822 Lphn3 -8.1

A A, (RFERE JET2 f E E H E ) E
H K Gdnf (Meng et al., 2000)tH £ I KA 5 1)
o Mg ul, MESKRIFL, Kl T4uM kR
=, WA, FBI0KRCIhIFRIETE, MiZS5FIR
THMEEEZH K. MEIOREFERNE A
ZUHIE A4 298 MR T RIEZE T . B4
Z 52 A EEd . FrbNCdriZRik K B,
AT X PRSI 8] fU A 22 5, S A RN AR
Z BRI ZRIBIKF COR A T RIZLIN AR o 3X e R AT (1)
RIS R ZE SR, USRI AH G A4
TR R B R . Rk, 7R T4
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Table 2 Gene Ontology analysis of the genes with 8—fold differential expression

H K ThResk H HKHH 3 (%)*
Annotation by Gene Ontoglogy Gene Number Percentage (%)
S/ VY
Biological process involved

RS 4 30.8
Signal transduction

2 g a5 5 15 3 23.1
Inter-cell signaling
G- A IR AR5 5l B 2 15.4
G-protein coupled receptorprotein signaling pathway

R EKARE 2 15.4
Proteolysis
e 2 15.4
Transcription
DNA At ) e % 5 2 15.4
DNA-dependent regulationof transcription
MR H 2 15.4
Blood vessel development
A 5
Cellular component involved
Hshasta) 4 30.8
Extracellular space
K 2 15.4
Plasma membrane
2 OB PO AL 1 P8 7 2 15.4
Integral to plasma membrane
i 4 30.8
Membrane
i (2 B 4 30.8
Integral to membrane
it 2 15.4
Nucleus
2T IRE
Molecular function involved
JOR I I 12k 2 15.4
Peptidase activity
SR 2 15.4
Receptor activity
wHASE 2 15.4
Protein binding
PR TS 3 23.1
zinc ion binding
DNA % 2 15.4
DNA binding
s R s T 2 15.4

Transcription factor activity

T * 2 5ok HEER G 13 MBI 2 H

Note: The percentage of genes involved in the Gene Ontoglogy analysis in the 13 genes

RESES, BERTHRNEESHETES
ANMEDE S FRIEC A o FEDRIE F 145 Bl it v e e
& PCR 182t DIGIE, 7ERA RN = A FE A
H, LOC686076 WIThReH A CukikiE, kA S

24

5 GO Ihfg . TRB3 5 [ (tribbles 3) 1Y i £:41
MuAE T2 585 FA(NIPK neuronal cell death-inducible
protein kinase), 7&K 1% B (PKB protein kinase B)f/fl
#il3fll(Iynedjian, 2005). tHAHFRIEIN N TRB3 Al gL
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Table 3 Differential expression of three genes validated by quantative real-time PCR.

RS ERG S R SR & IEPCR
GenBank accession Gene symbol Results from Microarray qRT-PCR
XM_001066439 LOC686076 4.4 7.3
NM_022214 Cxcl6 -36.4 -143

NM 144755 Trib3 6.5 1.32

R AR A SRS 5RISAIEBI et al,
2008). CXCL6 B T =5 #5E S )% I N AIE 5 1 5
2, R RILRERS T 2 EEREM ALK E
ALFE M TTIIESE, M4 Kk A2 LA K /4K (Edman et al.,
2008), A AEMEIR Cxel6 FERAE 10 K55 6 K
Z ) 335N 36.4 fi5 2 %, PCR Kl R IAF]
143 ff5. X—E5 RGN Cxele TN FRIER o] fext
IR0 IR R AR S8 A U R . XA RFLAE
(IR 5C TAERE— B I0AIE .

KRR R T4 R R B AR 10 K
55 6 REAMALILN G F FIRMaE R, 22K
Re R TN RIAIRER, RE XLz RREHE
(A K Sh ReAIAE F WL A Rt — DAl 5, (HE/DmT
DABRILL R4t B—, KREFRPHELET
FEEE 6 KA 10 Radew RErn i =,
W7 R A B0 AR Y 3 R A G LT I 2
KRk E AR $=, KRERT
R ABELR, 21N 2ERS5E~E, X
e 28 BN FRATT N — P Wt FikG ¥ AR 1 43 T WL 4
fE T RS B

MRS
KN B vk /) s o

SE 06 H K B (Rattus  norvegicus) B = H # 1
Wistar-lamichiffE 4 K B — R, #EYERE PR, KEH
21250 g, A9, HIRZH. 1EN S i KAL)
HFEAY S SHEMHEARBE HE LR EE K
GBS AR, B AR — IR, PRUE TR
AYOKEREERTE R . FrE KR A H e TR,

% 4 S E & PCR 51551 B8

Table 4 Primer sequences and real-time PCR parameters.

3 | B HE AR T B 6 RN ES 10K (R HENE R B, Z5UAE I
FLAabFEe, B2 RAHZRES, HRIUERNA.

3.2 A HT

AR KRR H AR TS BB 6 RN EE 10K 52 LA 41
FEdY, 4218 TrizoliA 7 (Invitrogen) K bR vHEE VE h PE &
RNA. RNAKE F14f & 55 Fi Nanodrop ND-1000
FNH T A M T R WK R M, ) %% cDNA, H
NimbleGen One-Color DNA Labeling i 71 £ #5 1t
cDNAFEf, BT NimbleGenZ4 32 &R Gi ks cDNAFE
5 RR12x 135K iR EF T 2858 . A8 FE e
J5, FHAxon GenePix 4000B:Cs A A4 AT 14 .
AT A SR R I EE Y AR B GEO A B s
H, F 15 HGSE29666 .

3.35LH B B RT-PCREHIE

Fi RN A$E B 77 6 150 B 52 OK B 52 ML 2 21
MRNA, HRES P BRNARIREE, B FE 5 E
) 25 LB 42 T M-MILV S 56 36t B P 3R AT e %
SN F F cDNA AR 47 SEI 8 S PCRR M o

BAINERE g R k& 73N ERRKE
HIEEA, KHSYBR Green [ i GHe Rl EEAT SLIN
P EPCRY 1, R EMEHERHEI0ORES
ORI S RIK KT o AN J2E DR (1) S 2 E PCRASL N
#£Bio-Rad Chromo4™ S PCRAG Y |- & &5 =
B o SR E EPCREI MWK . BHE s Hrd i M
Opticon Monitor 73T {4 (Bio-Rad)5¢ k. THH 7
FEH2NE . GapdnfiN B FEN, HOEFA PR
F A PCRPZ 1) 43 1 B8 L 3 AR W e Jss FEL K BRAIE

FH AR Elkadl B KIRE(C) IR /N bp)
Gene name Primer sequences Annealing temperature (C) Product size (bp)
Cxel6 PF: GATCGCTAATTTGGAGGTGAT 58 119
e PR: TCTTTATCAACGGAGCTTGTG
PF: GAAGACCCTTACAACTGTCCAA
142
Loc686076 PR: GTCACCCTGTAGCTGAATGACT >8
. PF: GTCGATTTGTCTTCAGCAACTG
Trib3 59 139
PR: CTGAGTATCTCTGGTCCCACAT
PF: GCAAGTTCAACGGCACAG
14
Gapdh PR: GCCAGTAGACTCCACGACAT 5 0

25
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