- 3 vial N
F_'

Construction and Analysis of
Gene-expression Profiles in the
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ABSTRACT BACKGROUND AND AIMM: To construct and analyze the gene-expression profiles in the sperms of
asthenospermic patients. MATERIALS AND METHODS: 30 semen samples from asthenospermia patients and 20 semen
samples from healthy normal adult men were collected, and total RNAs extracted to produce ¢cDNAs probes. Hybridization
with Phalanx OneArray™ contained 30 968 probes was carried out after the labeled ¢cDNAs were purified by PCR Product
Purification Kit. RESULTS: Among the 30 968 probes, 394 genes were up-regulated, 437 genes were down-regulated, the
others showed no different expressions. Functional cluster displayed that response to external stimulus, defense, stress
and inflammation were the most important reasons leading to asthenospermia, and protease inhibitor could also lead to
asthenospermia. Furthermore, genes associated with spermatogenesis and negative regulation of apoptosis were very
important to maintain high sperm motility. CONCLUSION: Construction of gene-expression profiles in the sperms of
asthenospermic patients could help to analyze the molecular mechanism of sperm motility and to study the etiopathogenisis
of asthenospermia.
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Table 1 Gene with different expression levels between high meotility and low motility sperm

Ratio of expression

Index Gene Gene description level (low_/high)
Up-regulated OSGEP Ossialoglycoprotein endopeptidase 54.60651948
KIAA0635 centrosomal protein 135 kD 54.1735339
FLJ45202 family with sequence similarity 74, member A4 52. 15555446
ZNF492 zinc finger protein 492 44.90385498
ZNF430 zinc finger protein 430 43.31950942
FLJ33979 methyltransferase 5 domain containing 1 42.70221499
LOC440833 LOC440833 34.91954849
BMPSB bone morphogenetic protein 8b 31.60251783
Down-regulated TRIM36 tripartite motif-containing 36 0.086113
NUP155 nucleoporin 155 kD 0.104505
CRISP2 cystemnerich secretory protein 2 0.104549
SPAGS sperm associated antigen 5 0.117151
IDE insulin-degrading enzyme 0.12301
DDX5 DEAD (AspGlu-Ala-Asp) box polypeptide 5 0.125809
ICAI islet cell autoantigen 1, 69 kD 0.127983
FAM44B family with sequence similarity 44, member B 0.132035
STK22D serine/threonine kinase 22D (spemﬁogenesis associated ) 0.135002
RADSIC RADS51 homolog C (S. cerevisiae) 0.141233
KIKS8 kallikrein-related peptidase 8 0. 146448
RPP38 ribonuclease P/MRP 38 kD subunit 0.146876
C9orf36 family with sequence similarity 75, member Al 0.149571
PARP10 poly (ADP-ibose) polymerase family, member 10 0.151489
NDUFAS8 NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, 8, 19 kD 0.151566
LOC440737 similar to ribosomal protein L35 0.152751
QPC UQCRQ ubiquinol-cytochrome ¢ reductase, complex III subunit VII, 9.5 kD 0.158684
Il JNK
p38 MAPK Insulin
CoQ4 QP-C NDUFAS
RAD5IC TNKSIBP1 RBBPS APEX2
RAD9A DNA PTAFR  GP6
RAD51C PLEKH]JI MADCAMI CBLB COLECII PTAFR  SI100A8 SALL4 2

VCL RGSIVIPI
CREM S0OX30 TNPI

ITPR3 TMEM38B 3
| ALDH2 PDHA2
CSTB 1
NDUFS3 NDUFB2 NDUFCI NDUFA8 NDUFB4
PEXS5 STIP1
PSCD2 3
GRB2 GNAIl ALOXI12 CCRI PTAFB PAKI GNG7
PIA2G4E
G Wnt H1
Ras BMS8P TGF-beta
DFFA FAS
GRB2 SWIM-UP
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Table 2 High expressional genes in low motility sperm

Gotermbp-all Genes
Inflammatory response 7

Response to external stimulus 9
Defense response 12
Response to stress 22

Serinetype endopeptidase inhibitor activity 4

Inhibitor activity 6

Negative regulation of nucleobase; nucleoside; 7
nucleotide and nucleic acid metabolic process
Negative regulation of cellular metabolic 7

process

DAVID gene name species
Platelet-activating factor receptor; RNA binding motif protein 4; regenerating islet-derived 3 alpha; com-

plement component 1; chemokine (c-¢ motif) receptor 1; phospholipase a2; phospholipase a2
Platelet-activating factor receptor; ma binding motif protein 4; glycoprotein vi; regenerating islet-derived
3 alpha; complement component 1; chemokine (cc motif) receptor 1; phospholipase a2; gam-
ma-glutamyltransferase-like activity 1; plasminogen activator; urokinase receptor

Platelet-activating factor receptor; ma binding motif protein 4; regenerating islet-derived 3 alpha; gua-
nine nucleotide binding protein (g protein) ; tar (hiv-1) ma binding protein 2; complement component
1; chemokine (cc motif) receptor 1; phospholipase a2; gamma-glutamyltransferaselike activity 1;
apolipoprotein b mma editing enzyme; defensin;class ii major histocompatibility complex; transactivator
Platelet-activating factor receptor; reticulon 3; ma binding motif protein 4; glycoprotein vi  (platelet) ;
kinesin family member 22; mitogen-activated protein kinase ; chemokine (c motif) receptor 1; un-
coupling protein 2 (mitochondrial, proton carrier) ; plasminogen activator; urokinase receptor; hiv-1 tat
interacting protein; tao kinase 2; rad9 homolog a; apex nuclease (apurinic/apyrimidinic endonuclease)
2; thymine<dna glycosylase; guanine nucleotide binding protein (g protein) ; regenerating islet-derived 3
alpha; complement component 1; polymerase (dna directed) ; retinoblastoma binding protein 8; phos-
pholipase a2; stress- induced-phosphoprotein 1; gamma-glutamyltransferaselike activity Ireticulon 3
Peptidase inhibitor 3; skinderived (skalp); peptidylprolyl isomerase (cyclophilin) - like 5; wap
four-disulfide core domain 3; serpin peptidase inhibitor

Peptidase inhibitor 3; skinderived; cystatinc; peptidylprolyl isomerase  ( cyclophilin) dike 5; wap
fourdisulfide core domain 3; timp metallopeptidase inhibitor 3; serpin peptidase inhibitor

S100 calcium binding protein all  ( calgizzarin); rad9 homolog a ; sallike 4; hexamthylene
bis-acetamide inducible 2; forkhead box pl; ets variant gene 3; hairy and enhancer of split 1

S100 calcium binding protein all ; rad9 homolog a (s. Pombe) ;sallike4 (drosophila); hexamthylene

bis-acetamide inducible 2; forkhead box pl; ets variant gene 3; hairy and enhancer of split 1

3

Table 3 High expressional genes in high motility sperm

Gotermbp-all Genes
Spermatogenesis 14

Negative regulation of apoptosis 8

Cell motility 12

DAVID gene name species

Spermatogenesis associated 19 camp responsive element modulator sty (sex determining region y) -box
cyclin al; microtubule associated serine/threonine kinase 2 transition protein 1 (during histone to pro-
tamine replacement) spermatogenesis associated 6 sperm associated antigen h2a histone family, member
x; calicin; testisspecific serine kinase 3; testisspecific serine kinase 7 pseudogene; ribosomal protein
1391ike platelet- activating factor acetylhydrolase

Tumor necrosis factor; alpha-induced protein 3; ccaat/ enhancer binding protein (c/ebp); ring finger
protein 7; tumor protein; translationally-controlled 1; polymerase (DNA directed) ; beta;protein kinase;
amp-activated; annexin al; stam binding protein

Contactin 4; adenylate cyclase- associated protein 1; transition protein 1 (during histone to protamine
replacement) ; interleukin 8; tetraspanin 6; cd9 antigen (p24); sperm mitochon- dria-associated cys-
teinerich protein; actin related protein 2/3 complex; thrombospondin3; platelet-activating factor acetyl-

hvdrolase: annexin _al; chemokinelike factor
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