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Bone loss in spaceflight

Microgravity cause bone loss of astronauts

 Loss 1-2% bone mass per month in space



Bone remodeling

Raggatt, L. J. et al. J Biol Chem 2010



RNA-seq in Osteoblasts

 Osteoblasts carried by spacecraft
 RNA extraction
 Illumina HiseqTM 2000 RNA-seq
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Mapping to Genome

 Filtration

 Mapping

 Calculate Expression



Filtration

Filtrate the sequencing results Fligh1、Flight2 and 
Control1、Control2

Take human’s genomics data as the reference 
genome by software BLASTP and set the parameter 
as E-value<1.0E-20

Get filter_Flight1、filter_Flight2 and 
filter_Control1、filter_Control2；

Mapping to Genome



Mapping 

Compare the filter_Flight1, filter_Flight2 and 
filter_Control1, filter_Control2 with the reference 
genome by software GSMAP

Dispose them by SAMTOOLS and get 
filter_Flight1_out, filter_data1-2_out.fasta and 
filter_data2-1_out.fasta, filter_data2-1_out.fasta；

Mapping to Genome



Calculate expression

Use software CUFFLINKS to calculate PRKM, 
RPKM(Reads Per Kilobases per Million reads.

The formula is 

Mapping to Genome



http://202.205.131.32:3838/RNA-seq/
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Find Differentially expressed genes

R——DESeq

Cutoff

 Foldchange > 1.5

 FDR < 0.05



Differentially expressed genes

 UP-expression：41 genes

ACVRL1, PLIN2, ANG, SERPING1, C3, CA9

 Down-Expression：459 genes

HSPA1B, IDI1, IFRD1, IGFBP5, IL13RA2, KCNJ12
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GO (Gene Ontology) Annotation

Molecular Function

Biological Process

Cellular Component



DAVID GO annotation

https://david.ncifcrf.gov/summary.jsp



Biology Process Clustering

RNA metabolism, DNA repair, Signal transduction 



Molecular Function Clustering

Cellular Component Clustering
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Panther Pathway Analysis

http://www.pantherdb.org/



Pathway:

Inflammation mediated by chemokine and cytokine 
signaling pathway

Integrin signaling pathway



KOBAS Pathway Analysis

http://kobas.cbi.pku.edu.cn/home.do



Pathway:

Phagosome, Staphylococcus aureus infection, 

Herpes simplex infection, Cell adhesion molecules 



STRING  Analysis

http://string-db.org/cgi/input.pl
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 WDR36

RNA metabolism

Key point in STRING

 F11R

Cell membrane

Cell adhesion molecular



WDR 36



Function: RNA metabolism 



Subcellular Location：nucleolus and nucleoplasm
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Phylogenetic Tree



F11R

Subcellular Location: cell membrane



Function



Phylogenetic Tree

 JAM1_BOVIN

 JAM1_FELCA

 JAM1_HUMAN

 JAM1_RAT

 JAM1_MOUSE
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Dotlet analysis



Sturcture



Contribution

崔轶男：Mapping to Genome

李铠：Find Differentially expressed genes, GO 
annotate, Pathway analysis

赵璐璐：WDR36 analysis

李晓宇：F11R analysis



Thank you for your attention!


