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Analysis of brain protein expression in developing mouse fetus
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Abstract : Development of mouse fetus brains can be defined morphologically and functionally by three developmental
stages, embryo day (ED) 16, postnatal stage one week and eight weeks. These defined stages of brain development may
be closely associated with differential gene expression rates due to limited cellular resources such as energy, space, and
free water. Complex patterns of expressed genes and proteins during brain development suggests the changes in relative
concentrations of proteins rather than the increase in numbers of new gene products. This study was designed to evaluate
early protein expression pattern in mouse fetus brain. The mouse brain proteome of fetus at ED 15.5, and 19.5 was
obtained using 2-dimensional gel electrophoresis (DE). Analysis of the 2-DE gels in pH 3-10 range revealed the presence
of 15 differentially expressed spots, of which 11 spots were identified to be known proteins following MALDI-TOF
analysis; 3 spots were up-regulated and 8 spots were down-regulated in the mouse fetus brain at ED 15.5. UP-regulated
proteins were identified as MCG18238, isoform M2 of pyruvate kinase isozymes M1/M2, isoform 2 of heterogeneous
nuclear ribonucleoprotein K, heterogeneous nuclear ribonucleoprotein H2, creatine kinase B-type, 40S ribosomal protein
SA and hemoglobin subunit beta-H1. Down-regulated proteins were putative uncharacterized protein, lactoylglutathione
lyase and secreted acidic cysteine rich glycoprotein. Our results revealed composite profiles of mouse fetus brain proteins
related to mouse fetus development by 2-DE analysis implying possible roles of these proteins in neural differentiation.
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Fig. 1. Mouse fetus brain at embryonic day (ED) 15.5 (A) and
ED 19.5 (B).
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Fig. 2. 2-D PAGE protein separation of ED 15.5 and ED 19.5 mouse fetus brain protein, as visualized with Coomassie brilliant
blue staining. The first dimension was in 18cm 3~10 IPG, and the second dimension was in an 8~16% gradient gel. A mean of
spots was enumerated with ImageMaster 5.0 software. (A) ED 15.5 fetus brain proteome, (B) ED 19.5 fetus brain proteome.
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Fig. 3. Differential expression of proteins in percent-volume histograms. 165, 367, 368, 451, 547, 553, 582 and 1152: up-regulated
spots in ED15.5. 804, 954 and 1197: down-regulated spots in ED15.5.
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Fig. 4. Protein spots differentially expressed in mouse fetus brain,
between ED15.5 and ED19.5. A black dotted line represents
down- regulation and a solid line represents up-regulation. 15.5U:
up-regulated spots in ED15.5 mouse fetus brain, 15.5D: up-
regulated spots in ED19.5 mouse fetus brain.
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Spot ID* Est'd | Accession No Protein Information Coverage% | pl kDa
150165 1.85 IP100229080.7 abl MCG18238 24 5 83.69
150367 1.49 1P100407130.4 Isoform M2 of Pyruvate kinase isozymes M1/M2 39 7.2 58.54
150368 1.36 1P100224575.1 | Isoform 2 of Heterogeneous nuclear ribonucleoprotein K 36 52 51.37
150451 1.84 IP100108143.1 Heterogeneous nuclear ribonucleoprotein H2 34 59 49.62
15U547 1.57 1P100136703.1 Creatine kinase B-type 55 5.4 43.05
15U553 1.29 1P100136703.1 Creatine kinase B-type 49 5.4 43.05
15U582 1.88 1P100123604.4 40S ribosomal protein SA 42 4.8 32.96
15U1152 1.48 1P100407504.3 Hemoglobin subunit beta-H1 57 8.7 16.55
15D804 1.16 1P100132089.2 Putative uncharacterized protein 22 5.6 83.92
15D945 1.76 1P100321734.7 Lactoylglutathione lyase 57 52 21

15D1197 243 1P100650029.1 Secreted acidic cysteine rich glycoprotein 27 4.8 35.37
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