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1. Introduction to zebrafish
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Zebrafish and its Development
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2. Introduction to Zebrafish gene npdc1

• Previous study:
--NPDC-1 is specifically expressed in neural cells when they stop 
to divide and begin to differentiate.

NPDC-1 is transported in vesicles from the Golgi apparatus to the 
cell membrane and is then likely internalized into endosomes.



Introduction to Zebrafish gene npdc1

• Our research:

This in-situ hybridation figure (from ZFIN)showed 
that npdc1 gene was largely expressed in pancreas
on 5dfp, which inspired us to explore the role of 
npdc1 in zebrafish pancreas by gene targeting.



Gene targeting

• TALEN: DNA binding domain - TALE and DNA 
cleavage domain- FokI endonuclease 

NHEJ (Non-homologous end joining)

Indel (insertion/deletion)

breeding and screening

Homozygous mutation

From EENdb, 
model



Phenotype of zebrafish npdc1-/npdc1-

• Just finding that zebrafish egg cannot absorb 
water to expand its oolemma, compared with 
WT.

npdc1-/npdc1- mutants (F3)WT



3. Analysis of gene npdc1

• Location: 21: 11,904,663-11,953,632 -.

• npdc1-/- zebrafish (exon2 -7bp)



Paralogous of npdc1
• An amazing NPDC1 gene in zebrafish

• DNA Sequence alignment (Ensembl)
Protein sequence similarity is 44%, but N-terminal 40 Aas are high 
conserved. NPDC1 may be a  pseudogene.

Zfin Ensembl NCBI
npdc1 npdc1 npdc1

NPDC1 NPDC1-L



ORF and repeated sequence

• PlotORF: The result was consistent with truth.

• Dottpath: No repeated sequence was predicted.



4. Analysis of Protein

• General feature：
Average residue weight: 109.721 g/mol
Isoelectric point: 7.5587
Molecular weight: 33,684.30 g/mol
Number of residues: 307 aa



Signal peptide prediction

• 1-32 AA region may be a signal peptide



Transmembrane perdiction

• Red: Transmembrane region



SMART Prediction

• Blue Box: Transmembrane domain
• line: Intron
• Pink box: Low complexity region



Motif of npdc1 protein

C. Evrard et al., 2005



Gene tree of npdc1 (Ensembl)



Protein Interaction
• Protein function in human:
• Ddr1: regulates cell migration, differentiation, survival and cell proliferation.
• Nenf: May play a role on neuronal differentiation and may have a transient effect on neural 

cell proliferation in neural precursor cells. 
• Ddx41: Probable ATP-dependent RNA helicase. Is required during post-transcriptional gene 

expression. May be involved in pre-mRNA splicing.
• Arhgap23: GTPase activator for the Rho-type GTPases by converting them to an inactive GDP-

bound state
• Prmt2: Represses E2F1 transcriptional activity (in a RB1-dependent manner). May be 

involved in growth regulation



5. Blast and Phylogenetic tree

• Gene sequence blast
Just finding that 800-1000bp regions were 

conserved.



Blastp

• Use npdc1 protein sequence to Blastp, with 
BLOSUM62, finding that only Rat, Mouse 
protein npdc1 sequence were found.



Uniprot annotation

• So we use Uniprot to get npdc1 protein sequences, 
but most of them were unreviewed.

• Multiple sequence alignment showed that C-
terminal sequences were conserved.



6. Protein structure prediction and 
function

• Swissmodle: --No suitable templates found
• Phyre2: 
---Just an a-helix (165-202 AA, 12%) was predicted



7. Conclusion

• Npdc1 is likely to be a transmembrane protein 
and interact with E2F-1,to reduce E2F-1 binding 
to DNA and transcription activity. In this way 
npdc1 may regulate cell proliferation and 
differentiation.

• Without npdc1 gene,E2F-1 may activate some 
gene expression, which may be involved in 
membrane generation or disintegration.

• Npdc1 may interact with Retinoid Acid pathway.
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