Bioinformatics analysis of
Zebrafish gene npdcl

By GO7: 5K H ##a FRHTIE A2 IR
Speaker: FEHREH
10th Jan., 2014 @ PKU




> 1.
> 2.

> 3.
> 4.
> 5.
> 6.

> 7.
> 8.

Outline

Introduction to Zebrafish
Introduction to Zebrafish gene npdc1

Analysis of gene npdcl

Analysis of Protein Npdcl

Blast and Phylogenetic tree

Protein structure prediction and function

Conclusion
Acknowledgement



1. Introduction to zebrafish



演示者
演示文稿备注
Movie of development


2. Introduction to Zebrafish gene npdcl

NPDC-1, a regulator of neural cell proliferation and differentiation,
Jnteracts with E2F-1, reduces its binding to DNA and modulates its
transcriptional activity

--NPDC-1 is specifically expressed in neural cells when they stop

to divide and begin to differentiate.

Research

A neuronal-specific differentiation protein that directly modulates

retinoid receptor transcriptional activation
Kenneth W Henry 11, Michael L Spencer, Maria Theodosiou, Dingyuan Lou

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



Gene targeting

e TALEN: DNA binding domain - TALE and DNA
cleavage domain- Fokl endonuclease

2 H HHHH 3. From EENdDb,
model

TALE hinding domain

l NHEJ (Non-homologous end joining)

Indel (insertion/deletion)

breeding and screening

Homozygous mutation



Phenotype of zebrafish npdcl-/npdcl-

e Just finding that zebrafish egg cannot absorb
water to expand its oolemma, compared with

WT. .

npdcl-/npdcl- mutants (F3)




3. Analysis of gene npdc1i

e Location: 21:11,904,663-11,953,632 -.
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e npdcl/ zebrafish (exon2 -7bp)



Paralogous of npdcl
* An amazing NPDC1 gene in zebrafish

Zfin Ensembl NCBI
npdcl npdcl npdcl
NPDC1 NPDC1-L

* DNA Sequence alignment (Ensembl)

Protein sequence similarity is 44%, but N-terminal 40 Aas are high
conserved. NPDC1 may be a pseudogene.

Range 1: 1 to 277 Graphics

Score Expect Method Identities Positives Gaps
256 bits(654) Se-88 Compositional matrix adjust. 141/282(50%) 186/282(65%) 23/282(8%)
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ORF and repeated sequence

e PlotORF: The result was consistent with truth.
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 Dottpath: No repeated sequence was predicted.

Cotpath: raw:: 694995 vs raw:: 694995
Tue 7 Jan Z014 19:14:.56




4. Analysis of Protein

* General feature:
» Average residue weight: 109.721 g/mol
» |soelectric point: 7.5587

» Molecular weight: 33,684.30 g/mol
» Number of residues: 307 aa



e 1-32 AAregion may be a signal peptide
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Signal peptide prediction

SignalP-4.1 prediction (euk networks): Sequence
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Transmembrane perdiction

TMHMM posterior probabilities for WEBSEQUENCE
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e Red: Transmembrane region



SMART Prediction
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e Blue Box: Transmembrane domain
e |ine: Intron
* Pink box: Low complexity region




Motif of npdcl protein

MAP kinase
consensus

g
234 ﬁes / 244

Hydro Coiled-coil Trans Mb Acidic i

NH2 —— phobic domain PST domain domain | COOH
domain
13 29 93 120 151 173 191 207 277 307 332
Fig. 1. Representation of the NPDC-1 protein structure.
Siznal Peptide E2ZF-1 binding
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RXR binding

C. Evrard et al., 2005



Gene tree of npdcl (Ensembl)
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Protein Interaction

Protein function in human: P i

Ddrl: regulates cell migration, differentiation, surviva: and cell proliferation. S

Nenf: May play a role on neuronal differentiation and niay have a trap&rmmt effect oi 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 GT ’*‘;*s by converting them to an inactive GDP-
bound state

MNpdcl \ A L Mec
Prmt2: Represses E2F1 transcriptional activity (in a RB1-dependcf®ainer). May Le Q
involved in growth regulation @“E”f eTrnEﬂ'llBEa
M
p- .\Olfrﬁg
nDdxcu -
_
B3galntl

e



5. Blast and Phylogenetic tree

 Gene sequence blast

Just finding that 800-1000bp regions were
conserved.
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Blastp

e Use npdcl protein sequence to Blastp, with
BLOSUMG2, finding that only Rat, Mouse

protein npdcl sequence were found.

Alignments

ReciMame

=

Fechame

Full=Meural proliferation differentiation and control protein 1; Shod=NPDC-1; Flags: Precursor

: Full=Meural proliferation differentiation and condrol protein 1; Shod=NPIC-1; Flags: Precursor

Descnption

Reciam

(5]

Full=Protein cap-1

Rechame

Full=£inc metalloprolginase nas-o

AltMame: Full=Nematode astacin 9: Flags: Precursor

Max Total Query

sCore Score

162 162
161 161
63.9 63.9
347 347

cover
B8%

85%

42%

3%

|dent
value

2e-45 42%
beds 41%
3e-10 35%
0.94 29%

Accession

gil22261810/Q9NQXS.2

gi[341941179|Q64322

gi|62269231093249.3

gi|570129312|P31137.2




Uniprot annotation

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

 Multiple sequence alighment showed that C-
terminal sequences were conserved.
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6. Protein structure prediction and
function

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

gned region o see modal and summary info




7. Conclusion

* Npdcl 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

npdcl may regulate cell proliferation and
differentiation.

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

 Npdcl may interact with Retinoid Acid pathway.
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