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•NOM1 (Nucleolar protein with MIF4G domain 1) is a MIF4G/MA3 protein identified 
at the chromosome 7q36 breakpoint involved in 7;12 translocations associated with 
certain acute childhood leukemias.

•Highly conserved gene

•Homologs are essential in Saccharomyces cerevisiae and Caenorhabditis elegans.

•First and only protein identified that targets Protein Phosphatase 1 to the nucleolus.

•Interacts with a number of proteins involved in ribosome biogenesis.

Hypothesis:  Since NOM1 homologs are essential in both S. cerevisiae and 
C. elegans, and since NOM1 interacts with a number of proteins involved 
in ribosome biogenesis, we predict that NOM1 is essential in human cells 
and that NOM1 deficiency will lead to decreased cell growth.  

RNA interference (RNAi) inhibits gene expression by inhibiting specific messenger RNA 
(mRNA) molecules.  Small interfering RNAs bind to complementary mRNAs creating 
double-stranded RNA molecules.  Double stranded RNA molecules are degraded by the 
cell and gene expression is inhibited. 

pGIPZ lentiviral vectors that encode short hairpin RNAs (shRNAs) against NOM1 were 
used to knock down levels of NOM1 in HeLa cells: 

NOM1 and GAPDH levels were determined using quantitative PCR (qPCR):
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GAPDH Levels

Cells transduced with NOM1-targeting viruses show a 60-70% decrease in 
NOM1 levels while GAPDH mRNA levels remain constant.  Similarly, cells 
transduced with a GAPDH-targeting virus show an 80% decrease in GAPDH 
levels while levels of NOM1 mRNA are unaffected, demonstrating that the 
shRNAs are both efficient and specific.
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Day After Transduction

Growth of HeLa Cells Transduced with pGIPZ Viruses
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Growth of NOM1-deficient cells was monitored using crystal violet assays: 

As seen in figures 3 and 4, growth of NOM1-deficient cells is significantly 
decreased in comparison to cells wild-type for NOM1.  From these 
experiments we conclude that NOM1 is essential for human cell growth.

Figure 1. pGIPZ lentiviral vector (Openbiosystems).

Figure 2.  qPCR data quantifiying NOM1 and GAPDH levels in transduced HeLa cells.

Figure 3.  Crystal violet assay monitoring the growth of transduced HeLa cells.

Figure 4.  Scanned image of cells after crystal violet treatment (13 days after transduction).

Ribosome analyses performed nine days after transduction show varying levels of 40S, 
60S, and 80S levels between NOM1-deficient cells and cells wild-type for NOM1:
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Figure 6.  Ribosome analysis of HeLa cells transduced with pGIPZ NOM1-1

Ribosome analyses demonstrate that NOM1-deficient cells show 
decreased 40S and 80S levels in comparison to wild-type cells, indicating 
that NOM1 is involved in ribosome biogenesis. 

As seen in the background information, NOM1 interacts with the essential 
serine/threonine protein phosphatase PP1.  We hypothesize that NOM1 
acts through PP1 to regulate ribosome biogenesis and are developing 
NOM1 constructs to test this hypothesis.  

NOM1-Deficient:
•Decreased 40S
•Accumulating 60S
•Decreased 80S
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Figure 5.  Ribosome analysis of HeLa cells transduced with pGiPZ Negative
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Wild-type NOM1:
•Normal 40S
•Normal 60S
•Normal 80S
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