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•Figure 1 Network clusters summary: Cell cycles, DNA damage and repairs, DNA replication, RNA splicing and transport et al. Related genes have been significantly changed between  udand dutsamples (FDR less than 0.01)

•Figure 2: sub-cluster details of RNA splicing and transport 

cluster

•Figure3: gene expression  heatmapof cell cycle process (up 

regulation) and endoplasmic reticulum membrane (down regulation).

•Figure4: Clouds summary of DNA damage and repair clusters•Figure5: gene expression  heatmapof Cerebral cortex 

development

Legend
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Figure 1 Network clusters summary: Cell cycles, DNA damage and repairs, DNA replication, RNA splicing and transport et al. Related genes have been significantly changed between ud  and dut samples (FDR less than 0.01)

Figure 2: sub-cluster details of RNA splicing and transport cluster

Figure3: gene expression heatmap of cell cycle process (up regulation) and endoplasmic reticulum membrane (down regulation).

 Figure4: Clouds summary of DNA damage and repair clusters

Figure5: gene expression heatmap of Cerebral cortex development
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Discussion of Biology

•SinceIamcomparingthegeneexpressionchangebetweenundifferentiatedcellanddifferentiatedneuron,itisnormaltoseecellcycle,DNAandRNAmetabolismtobedown-regulated

•whenundifferentiatedcelldifferentiatetoneuron,wealsoexpect

toseesomefunctionclustersrelatedgenetobechanged,suchas"synaptic“and"neural"gene-sets.Buttheyarenotpoppingup.Onlyonebrain-relatedclustercomeoutwhichisCerebralcortexdevelopment(seefigure5,eventhoughheatmapisnotindicatingthestrongtrend).ThismightduetotheFDRthresholdused(lessthan0.01)istoostringent.Whetherornotthedifferentiatedcellisrealneuronneedtobedeterminedbybiologicalmarkerbeforerunningmicroarray.

•Also,somesimilaritieshavebeenfoundwiththeEstrogen

treatment,suchasDNAmetablism,RNAsplicing,RNStransport,cellcyclerelatedgenes.
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Discussion of Biology

Since I am comparing the gene expression change between undifferentiated cell and differentiated neuron,  it is normal to see cell cycle, DNA and RNA metabolism to be down-regulated

 when undifferentiated cell differentiate to neuron, we also expect to see some function clusters  related gene to be changed, such as "synaptic“ and "neural" gene-sets. But they are not popping up. Only one brain-related cluster come out which is Cerebral cortex development (see figure 5, even though heatmap is not indicating the strong trend).  This might due to the FDR threshold used (less than 0.01) is too stringent.  Whether or not the differentiated cell is real neuron need to be determined by biological marker before running microarray.

Also, some similarities have been found with the Estrogen
treatment, such as DNA metablism, RNA splicing, RNS transport, cell cycle related genes.
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summary

•Gene expression involved in cell cycles between Undifferentiated and differentiated cell are compared 

•dataset is visualized by  threshold from  -4 and 4 •Overall, DOWN-regulation are enriched in Cell 

Cycle, as expected, because differentiating  cells stop proliferating. Transcriptional down -regulation of majority of genes can shut off this pathway

•The genes whose expression up -regulated are 

usually cell cycle inhibitor, such as p21, p27
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summary

Gene expression involved in cell cycles between Undifferentiated and differentiated cell are compared 

dataset is visualized by threshold from  -4 and 4 

Overall, DOWN-regulation are enriched in Cell Cycle, as expected, because differentiating cells stop proliferating. Transcriptional down-regulation of majority of genes can shut off this pathway

 The genes whose expression up-regulated are usually cell cycle inhibitor, such as p21, p27
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•p27 and p21 are major cell cycle inhibitors, activated by extracellular signaling (via SMAD3 -4) and modulated during cell cycle•p27 and p21 are markedly up-regulated (potentially by smad4 or the other pathway). And this up -regulation likely has  consequences to cell cycle•SCF:Skp2 complex induces p27 and p21 degradation by ubiquitination. In differentiated cell, low expression of skp2 might lead to up-regulation of p27 and p21 at protein level by inhibiting the protein degradation.
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p27 and p21 are major cell cycle inhibitors, activated by extracellular signaling (via SMAD3-4) and modulated during cell cycle

 p27 and p21 are markedly up-regulated (potentially by smad4 or the other pathway). And this up-regulation likely has  consequences to cell cycle

SCF:Skp2 complex induces p27 and p21 degradation by ubiquitination. In differentiated cell, low expression of skp2 might lead to up-regulation of p27 and p21 at protein level by inhibiting the protein degradation.
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•DOWN-regulations are also 

enriched in DNA 

Replication-regulated 

genes, which might due to 

inhibition of cell cycle (or 

arrest of cell cycle) for 

differentiating cells. 
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DOWN-regulations are also enriched in DNA Replication-regulated genes, which might due to inhibition of cell cycle (or arrest of cell cycle) for differentiating cells. 









image1.png

Tifle Cell oycle

intined by, GalMAPP g

Emal:_guupp @eliane sy

0030002

Orgurion: Hmo spien

Lastmodified

DA damage sheckpoirt

Condansin

3

GRbAPD 20

Dais Source:

Separin

P

Growth Factor
vl

Growth Factor

protectysis

G2

DNAbiosyrihesis

o

Sphase proteins

Wairtenanes) complex

WEM (Hri-Chromosome

ORC (origin
Recogniton complex)









* DOWN-regulations are slso
enrichadin DNA
Replcation-regulatad
genes, which mightdue to
innitition of cal ycle (or
arrastof call ycl]for
diftrentistingcels





image18.emf
•DOWN-regulations are also seen in genes related to DNA damage checkpoint , which might because of the shut-off of cell cycle pathway of differentiating cells. 
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DOWN-regulations are also seen in genes related to DNA damage checkpoint , which might because of the shut-off of cell cycle pathway of differentiating cells. 
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Experimental design

–Define your biological question

•This study was conducted to identify the neuronal 

targets of MeCP2 during PMA induced neuronal maturational differentiation in SH -SY5Y cells (GSE4600)

–Define classes, i.e. biological conditions/systems 

you intend to sample

•This study consist of 4 different treatment (UD, D -UT, D-

MD, and D-CD) .

–Plan how many replicatesyou needbiological   triplicate
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Experimental design

		Define your biological question

		This study was conducted to identify the neuronal targets of MeCP2 during PMA induced neuronal maturational differentiation in SH-SY5Y cells (GSE4600)

		Define classes, i.e. biological conditions/systems you intend to sample

		This study consist of 4 different treatment (UD, D-UT, D-MD, and D-CD) .

		Plan how many replicates you need



           biological   triplicate
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Hierarchical Clustering
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