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Investigation on the Gene
Expression Pattern of Abnormal
Limb of Mouse Embryo
Following Exposure to MNNG
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[ ABSTRACT] BACKGROUND & AIM: To analyse the gene expression profiles in abnormal and normal developmental limbs
of GD14 embryo mice. MATERIAL AND METHODS: A series of expression microarray analysis of abnormal limb were
initiated by ¢cDNA microarray which representing a set of 8 192 mice genes. RESULTS: By applying this ¢cDNA microarray
we identified 287 differentially expressed genes, among which 73 upregulated and 214 downregulated. CONCLUSION:
c¢DNA microarray for analysis of gene expression patterns is a powerful method to identify teratogenicity-related gene.
Further analysis of these differentially expressed genes will be helpful for understanding the molecular mechanism of
teratogenicity .
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Table 1 Result of cluster analysis of down-regulated genes of GD14

Cluster Frequency GenBank 1D Ratio Definition of gene or gene segment

2 7 AJ007396 0.159 Mus musculus mRNA for spaltlike zinc finger transcription factor

3 58 AF104033 0.420 Mus musculus MUEL protein mRNA,
X53929 0.376 Decorin
M91380 0.385 Follistatin-like
D17573 0.411 Mouse mRNA for proacrosinbinding protein(sp32) ,
D85607 0.413 Mus musculus MEK kinase 4a (MEKK4a) mRNA,
AB029487 0.376 Mus musculus gene for arylsulfotransferase ST1A4,
M19256 0.418 Glutathione-S+ransferase, alpha 1(Ya)
X52641 0.392 Mouse mRNA for I-A beta NOD
M13806 0.432 Mouse keratin (epidermal) type I mRNA, clone pkSce-52,
AF062484 0.401 Mus musculus SDP8 mRNA,
AJ242914 0.404 Mouse mRNA for neurotrophin_receptor_interactingfactor (Zfp110 gene)
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Table 1 Continued
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AL049866
NM-007653
NM-011799

AF009515
NM-013785

AF049099
AF096868

NM-010322
L07924

NM-011079

U13921
X03491

AF027865
L34111

NM-008470
AF172994

V00722
X96737

AB027138
AF068244

733637
NM-007688

D12645
NM-010884

M98454
NM-011778

AF027131
U44725

AF017639
714249

AFO017112
U15977

X66032
AF133903

AF198092
AF056187

Y09878

NM-009678
X57337

NM-009067
AF136719

132974
NM-010421

AB000682
NM-008363

X58251
M59470

NM-009197
139123

AF001980
M28698

X61431
M16465

AF038008
M96823

AF127669
AB025406

U11248
U73483

D10939
X78987

M61215
U39473

U09416

Mus musculus chromosome X contigB; Xinked lymphocyte regulated 5 gene,

Mus musculus Cd63 antigen(Cd63) s

Mus musculus cell division cycle 6 homolog(S . cerevisiae) (Cdc6) ,

Mus musculus hematopoietic lineage switch 7(HLS7)

Mus musculus inositol hexakisphosphate kinase 6(Itpk6-pending) ,

Mus musculus spermatogenesis associated factor (SPAF)mRNA,

Mus musculus transcytosis associated protein p115 mRNA,

Mus musculus glyceronephosphate O-acyltransferase (Gnpat) ,
Mus musculus guanine nucleotide dissociation stimulatorfor a rasrelated GTPase

Mus musculus phosphorylase kinase gamma (Phkg) ,mRNA

Keratin complex 1, acidic, gene 13
Keratin complex 2, basic, gene 4

Mus musculus Major Histocompatibility Locus class II region

Alpha--iduronidase

Mus musculus keratin complex 1, acidic, gene 16(Krt1-16) ,

Mus musculus serine protease HTRA
Mouse gene for beta-1-globin
M.musculus mRNA for synaptobrevin-like protein
Mus musculus mRNA for Tektin-t,
Mus musculus cardiac calsequestrin
Xlinked adrenoleukodystrophy (ALD) gene homolog
Mus musculus cofilin 2, muscle(Cfl2),

Kinesin family member 3a
Mus musculus N-myc downstream regulated 1(Ndrl) ,

Villin

Mus musculus coronin, actin binding protein 1B(Corolb)

Mucin 3, intestinal
Mast cell growth factor

Mus musculus carboxypeptidase X2
Protein kinase, mitogen activated kinase 3

Mus musculus non-erythrocyte beta spectrin

Mus musculus long chain fatty acyl CoA synthetase mRNA,

M. musculus mRNA for cyclin B2
Mus musculus domesticus liver bile salt export pump (Spgp)
Mus musculus RP42 mRNA,

mRNA,

Mus musculus insulinlike growth factor I receptor mRNA,

M.musculus mRNA for testis-specific protein, DDC8

Mus musculus adaptor-related protein complex AP-1, mu 2subunit(ApIm2)

Procollagen C-proteinase enhancer protein
Mus musculus Ral-interacting protein 1(Ripl),
Mus musculus plakophilin-3(Pkp3)

Mouse interferon-inducible protein homologue,
Mus musculus hexosaminidase A(Hexa??

Mus musculus tsec-2,

Mus musculus interleukin 1 receptor-associated kinase(Tl1rak) ,

Procollagen, type I, alpha 2
Cystatin 3

Mus musculus solute carrier family 16 (monocarboxylic acid transporters) ,
Apolipoprotein D

Mus musculus beta chemokine
Mus musculus cytokeratin No. 19

M.musculus mRNA for diazepambinding inhibitor
Calpactin I light chain

Mus musculus tyrosylprotein sulfotransferase-1 mRNA ,
Mouse nucleobindin

Mus musculus small GTPase(Rablla)
Mus musculus mRNA for sid23p,

member 2(Slc16a2) ,

Mus musculus C57BL/6] ribosomal protein S28 mRNA,

Calcium channel, voltage-dependent, L type, alpha 2 delta
Protein kinase, mitogen activated kinase 1
M.musculus (BALB/c) Epidermal Growth Factor Receptor

Mus musculus ferrochelatase
Mus musculus histidyl4RNA synthetase

subunit

mRNA

Mus _musculus retinoid X_receptor_interacting_protein (RIP14-1No. 6)
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Table 2 Result of cluster analysis of up-regulated genes of GD14
Cluster Frequency GenBank 1D Ratio Definition of gene or gene segment

1 27 Y17851 2.028 Mus musculus mRNA for ganglioside-induced differentiation associated protein 2
U70494 2.013 Mus musculus histone H2A.Z(H2A.Z) mRNA,
M84147 2.020 Mouse alcohol dehydrogenase-B2(Adh-2)
AF011644 2.026 Mus musculus oral tumor suppressor homolog(Doc-1)
X74145 2.030 M.musculus mRNA for protein kinase crk4
NM-013784 2.008 Mus musculus phosphatidylinositol glycan, classN(Pign),
AB004048 2.009 Neuronatin
ABO006181 2.027 Mus musculus mRNA for nuclear factor YC,
NM-008638 2.084 Mus musculus methylenetetrahydrofolate dehydrogenase (NAD + dependent) ,

methenyltetrahydrofolate cyclohydrolase (Mthfd2) ,

2 1 D86214 2.919 Mus musculus mRNA for Ca2 + dependent activator protein for secretion,

3 5 U93583 2.480 RADS1 associated protein 1
AB029397 2.528 Mus musculus mazr mRNA for transcription factorMAZR,
NM-011524 2.542 Mus musculus transforming, acidic coiled-oil containingprotein 3(Tacc3), mRNA
X52129 2.553 Mouse testisspecific mRNA pBs6.2
L06444 2.587 Growth differentiation factor 9

4 17 J05186 2.310 Mouse protein disulfide isomeraserelated protein(ERp72) mRNA, complete cds
D12618 2.336 Mouse mRNA for nucleosome assembly protein-1,
AF076192 2.362 Mus musculus protein phosphatase type 2A catalytic subunit alpha isoform mRNA,
M22531 2.244 Mouse complement Clq B chain mRNA,

9 18 X62154 2.154 Mini chromosome maintenance deficient (S. cerevisiae)
AF108215 2.141 Mus musculus 5’-AMP-activated protein kinase beta subunit
NM-009278 2.157 Mus musculus Sjogren syndrome antigen B(Ssb),
AB039275 2.162 Mus musculus GK27 mRNA for glandular kallikrein27,
M17327 2.196 Mouse endogenous murine leukemia virus modifiedpolytropic provirus DNA,
U47737 2.207 Mus musculus thymic shared antigen-1 (TSA-1)
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