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[ABSTRACT] Objective: To clone,identify and analyze subtractive cDNA libraries of differentially expressed genes associated
with chronic optic nerve compression in cats. Methods: The constructed cDNA libraries were amplified by E. coli transformation
with calcium chloride and were subjected to blue and white screening. Three hundred positive bacterial clones were randomly
chosen from each library and were identified by colony PCR. The positive clones were sequenced to screen for the differentially
expressed genes. The identified sequences were then analyzed for homology using Blast program against the DNA database bank
of Japanese through internet. Real-time PCR was performed to verify the expression of the 4 differential clones. Results; One
thousand positive clones were identified by PCR and 674 ESTs were obtained by seqeuncing, with length ranging from 200 to
800bp. Results from Blast analysis revealed 14,20,23 and 19 homolog genes in 4-w forward,4-w reverse,8-w forward and 8-w
reverse subtractive libraries. respectively. These genes fell into several functional groups, such as energy and metabolism, ion
transport, gene transcription,signal transduction, cellular injury and repair,and MHC molecules. Result of real-time PCR verified
that the 4 clones were differentially expressed. Conclusion: The constructed subtractive cDNA libraries lay an experimental basis
for further identification and study of the differentially expressed genes related to chronic optic nerve injury.
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Fig 1 PCR results of subtractive libraries
A: PCR results of 4-w forword subtractive libraries; B: PCR results
of 4-w reverse subtractive libraries; C: PCR results of 8-w forword
subtractive libraries; D: PCR results of 8-w reverse subtractive li-

braries
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Tab 1 Result of homology analysis of 4-w forward subtracted ESTs

Categorization Clone number Homologous gene Accession number
Energy and metabolism A17 Squalene epoxidase D78130
A43 16S ribosomal RNA AY011183
A52 Tyrosine aminotransferase AF163863
A55 PTS gene for 6-pyruvoyltetrahydropterin synthase AB042297
Cytoskeleton A45 Muscle actin AF483014
Stress A33 Alpha-crystallin-related protein AB047592
Substance transport A10 Solute carrier family 2 AJ715983
Nutrition factor A56 Survival of motor neuron AF503618
Immunity molecule A6 BAT]1 homolog AF075691
A4l CD80 AY007703
Miscellaneous Al3 HMGIC fusion partner-like 2 AY309920
A19 LINE-1 element ORF2 AB012223
A26 AT2 gene AJ566903
A61 PKP4 AC005042

*2 SEAERERNEFTIRRESFTER
Tab 2 Result of homology analysis of 8-w forward subtracted ESTs

Categorization

Clone number Homologous gene

Accession number

Energy and metabolism D7 Urocanase domain containing 1 BC033269
D31 NADH dehydrogenase subunit 5 U20753
D37 ATPase 6 U20753
D41 NADH4 AY634402
D47 Cytb gene for cytochrome b AB194815
D50 Cytochrome c oxidase subunit [ U20753
D65 NADH dehydrogenase subunit 3 U20753
D63 16S ribosomal RNA U20753
D72 Hydroxysteroid (17-8) dehydrogenase 3 AY341031
D85 UDP-glucuronosyltransferase mRNA AF039138
D94 LIPA gene X75491
D155 Indolethylamine N-methyltransferase AF128847
D254 Apolipoprotein D J02611
Cell injury D211 Calpain-like protease Y10552
Signal transduction D187 Titin X90569
D296 Phospholipase D2 AF033850
Cytoskeleton D45 Beta-actin X00351
Nucleus encoding protein D83 Sumiko AF026274
Nutrition factor D33 Survival of motor neuron AF503618
Transcription factor D148 Zinc finger protein 281 BC060820
D306 Elf-1 related protein AF000670
Miscellaneous D46 LINE-1 element ORF2 AB012223
D53 BPAGI1-like gene AF293449
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Tab 3 Result of homology analysis of 4-w reverse subtracted ESTs

Categorization

Clone number

Homologous gene

Accession number

Energy and metabolism

Substance transport

Receptor

Signal transduction

Injury and repair
Cell cycle

Miscellaneous

B2
B74
B65
B77
B129
B166
B223
B127
B318
B56
B30
B73
B92
B58
B158

B27
B85
B138
Bl44

Cytochrome ¢ oxidase subunit [

ATPase 6

NADH dehydrogenase subunit 4

TrpB gene

NADH dehydrogenase subunit 2

12S ribosomal RNA gene

GMDS gene for GDP-mannose 4,6-dehydratase
Oxysterol binding protein 2

Melanophilin gene

Interleukin 22 receptor, alpha 2

Sorting nexin 5

Agouti signaling protein

Inositol polyphosphate 4-phosphatase type [l -alpha
Methionine sulfoxide reductase

p27Kipl gene

PRP39 preemRNA processing factor 39 homolog
Tubby like protein 1

LKP serotype 4 pilin

FLJ31810 clone RP11-301H18

FLJ32721 fis

AY672098
U20753

AY634402
AJ749797
AY634390
AY012149
AL033517
AF288742
AJ920047
AY779023
BC093980
AY237394
U96922. 1
AY958432
AB083336
BC051886
AF105711
U19761

AL592206
AK057283

R4 SERBMEBXEFIIRRESFTER

Tab 4 Result of homology analysis of 8-w reverse subtracted ESTs

Categorization Clone number Homologous gene Accession number
Metabolism C7 Squalene epoxidase D78130
Signal transduction C190 Mixed lineage kinase-related kinase MRK-alpha AF480461
Gene transcription C23 REV3-like, catalytic subunit of DNA polymerase zeta(REV3L) AY684169
Injury and repair C49 Nitric oxide synthase 1 (neuronal) AY445095

C60 Alpha-crystallin-related protein AB047592
C128 Heat shock cognate (hsc70) L77146
C198 RADI18 homolog(RAD18) AY961989
Substance transport C17 Solute carrier family 2 AJ715983
C41 Sec61 alpha 2 subunit BC026179
C68 Monocarboxylate transporter 2 (MCT2) U62316
C88 Vacuolar H+ ATPase d2 subunit (ATP6V0D2) AY079172
C238 Potassium-dependent Na/Ca exchanger NCKX3 (SLC24A3) AF288087
MHC molecule C57 MHC class I DLA-53 gene U55029
Cell proliferation C113 Growth hormone receptor (GHR) gene AY928727
Miscellaneous C9 Trypsinogen AB182970
C43 mRNA for KIAA1012 protein AB023229
C72 hSSH-1B AB072357
C56 A stretch regulated skeletal muscle protein AJ290944
C80 PTH-responsive osteosarcoma Bl protein AF095771
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Tab § Primer sequences of the target and reference genes analyzed by PCR

Clone Primer sequence(5'-3")

PCR product

size(bp)
B2 5'-TAA TTG GAG GGT TCG GAA ACT G-3' 113
5'-GAG TAG AAA GGA TGG AGG GAG GA-3'
€238 5'-ACC TTG GGA ACC GCA GAA-3' 82
5'-GAG CAG TGA TTG GCA GCA AC-3'
D41 5'-ACG AGG CAA ATA CAC ACA CCA C-3’ 109
5'-GGG TTA AGT GAT AGG AGG AGA AGG-3'
D211 5'-GCC CTT GAC ATG TGA AAA AGA T-3' 104
5'-ACC GAT TAG CAG AAT CTG AAG G-3'
G3PDH 5'-ATT CCA CCC ACG GCA AA-3' 144
5'-ACT CCA CAA CAT ACT CAG CAC CA-3’
# 6 XFEE PCRAPEZF=YRIHEMKE
Tab 6 Relative concentrations of the real-time PCR products
Group B2/G3PDH C238/G3PDH D41/G3PDH D211/G3PDH
Control 2.420 86 X107 2.991 82X10° 2.420 86X107° 3.425 75X107°°
4-w compression 1.775 15X10°° 1.061 61X10° 1.775 15X10°° 4,524 90X 106

8-w compression 2.673 61X10°

1.609 91X107°

2.673 61X107° 6.037 18 X107°°
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BRI A7 — K 8 T Ze ki 44k A, A0 55 ND2-ND5 | 46 Jifd
{3 b W3 (cytochrome b,Cyth) 4i i A3 C W
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