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Different Gene Expression Between Central and Peripheral Epithelial Cells in Porcine Lens

MA Xuan, WU Ming- xing, ZHANG Yan- li, HUANG Qiang, WU Kai- li
( Zhongshan Ophthalmic Center // Key Laboratory of Ophthalmology of Ministry of Education,
SUN Yat- sen University, Guangzhou 510060, China)

Abstract: Objective To compare the gene expression between the central and the peripheral epithelial cells
in the porcine lens. Methods  The anterior sub- capsular epithelial cells adherent to the porcine lens capsule were
dissected into the central (6 mm, diameter) and the peripheral regions. Total RNAs were extracted from epithelia of
both parts and amplified by PCR. The products were incorporated with fluorescent markers to prepare the
hybridization probes. The mixed probes were hybridized to a microarray containing 7548 ESTs. After high stringent
washing, the chip was scanned for the fluorescent signals and the differences between two tissues were analyzed by
software (Imagequant 5.0; Array Vision 6.0). Results Totally 952 transcripts with efficient hybridization were found
on the gene microarray. The ratio of fluorescent intensities between two samples displayed obvious alteration in 261
genes, including 137 up- regulated and 124 down- regulated in peripheral area as compared with central parts.
According to the functional classification, the genes differently expressed mainly include signal transduction, cell
cycle, apoptosis, transcription factor, extracellular matrix and cytoskeleton. Conclusion  There were different
genome activities during lens epithelial differentiation from central area to periphery. The results of regional
alteration of gene expression provide clues for further study.
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Fig.1  Epithelial cells of porcine
hematoxylin and eosin(x200)

A~D show cells from equator to anterior pole.

lens stained with

There are linear
arrangement of cells at the border of equator (A), where there are high
density of cells as compared with that in central area (D). The lens
cells are sectioned into two parts, i.e. the central part includes cells
located in the center with 6 mm in diameter, the remainder cells

belongs to periphery part.
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Fig.2
hybridization of total RNAs of epithelial cells in porcine

Microarray image generated from the
lens to the cDNA microarray
The central epithelial RNA was labeled with Cy3 (green spots)

and the peripheral, with Cy5 (red spots)
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Table 1 up/down - regulated transcripts characterized with
function
Gene Name Gene Tag Ratio
Transcription
heterogeneous nuclear ribonucleoprotein H2 (H' ) HNRPH2 35.7
myogenin (myogenic factor 4) MYOG 22.7
member of MYST family histone acetyl transferases MOF 9.7
zinc finger protein 144 (Mel- 18) ZNF144 4.9
SMC (mouse) homolog, X chromosome SMCX 4.2
homeo box B3 HOXB3 3.2
ubiquitin- conjugating enzyme E2 variant 2 UBE2V2 3.2
activating transcription factor 3 ATF3 -123
forkhead box F1 FOXF1 -37
Cell cycle and apoptosis
inhibitor of DNA binding 1, negative helix- loop- helix protein  ID1 11.2
cyclin- dependent kinase 6 CDK6 76
programmed cell death 4 PDCD4 44
fragile X mental retardation, autosomal homolog 1 FXR1 4.2
myeloid cell leukemia sequence 1 (BCL2- related) MCL1 41
death- associated protein 6 DAXX -4.8
cyclin | CCNI -4.1
Signal transduction
RAN binding protein 7 RANBP7 112
transducer of ERBB2, 1 TOB1 8.7
protein kinase C, beta 1 PRKCB1 6.7
spectrin SH3 domain binding protein 1 SSH3BP1 6.3
CD9 antigen (p24) [el] 45
neurogranin (protein kinase C substrate, RC3) NRGN 4.9
jagged 1 (Alagille syndrome) JAGL 41
cyclic AMP phosphoprotein, 19 kD ARPP- 19 43
transforming growth factor, beta 3 TGFB3 -18.3
cysteine- rich, angiogenic inducer, 61 CYR61 -10.1
phospholipase A2 receptor 1, 180kD PLA2R1 -6.8
calcitonin receptor- like CALCRL -5.2
Cytoskeleton and extracellular matrix
kinesin family member 5A KIF5A 17.2
annexin Al ANXAL 6.9
cartilage linking protein 1 CRTL1 -10.0
matrix Gla protein MGP -4.2
fibromodulin FMOD -4.8
laminin, beta 2 (laminin S) LAMB2 -4.9
tropomyosin 1 (alpha) TPML -4.1
myosin, heavy polypeptide 9, non- muscle MYH9 -4.2
Others
minichromosome maintenance deficient (mis5, S. pombe) 6 MCMé 66.7
glutamate decarboxylase 1 (brain, 67kD) GAD1 6.8
stromal cell- derived factor 2 SDF2 58
HMT1 (hnRNP methyltransferase, S. cerevisiae)- like 2 HRMTIL2 55
DnalJ (Hsp40) homolog, subfamily C, member 3 DNAJC3 5.1
serine proteinase inhibitor, clade H(heat shock protein 47), member 2 SERPINH2 4.9
ATPase, Na+/K+ transporting, alpha 1 polypeptide ATP1AL 4.9
gp25L.2 protein HSGP25L2G 4.8
solute carrier family 23 (nucleobase transporters), member 1 SLC23A1 41
CGI- 81 protein DREV1 41
apolipoprotein B (including Ag(x) antigen) APOB -10.7
ATP- binding cassette, sub- family A (ABC1), member 1 ABCA1 -10.2
plexin B3 PLXNB3 -9.2
U6 snRNA- associated Sm- like protein LSm2 -7.6
serine /cysteine proteinase inhibitor, clade G(C1 inhibitor), member 1 SERPING1  -6.7
very low density lipoprotein receptor VLDLR -5.7
Glyceraldehyde- 3- phosphate dehydrogenase GAPDH -5.2
ribophorin 11 RPN2 -4.9
monoamine oxidase A MAOA -4.2

ratio: mulltiple of up- (positive) or down- (negative) regulated periphery area over central area.
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