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1 Background
1.1 The role of FABPs

Schematic representation of the role of FABPs in FA uptake and intracellular FA trafficking.        
----Zimmerman, Cell Mol Life Sci, 2002

Intracellularly, FAs are bound by FABPs, which are considered to be important carriers for 
intracellular FAs.

They increase FA solubility and facilitate transport of FA from the plasma membrane to sites 
of FA oxidation (mitochondria, peroxisomes), to sites of FA esterification into TGs or 
phospholipids, or to the nucleus, possibly for regulatory functions.



Fatty acid  binding protein-like Family in Scop Database
 

1.2 FABPs type



Cecilia Alejandra, et al, Fish Physiol Biochem , 2016 



PDB:1hmt

 Protein: 126–134 amino acids 

 10 anti-parallel β-strands

  Bind non-covalently hydrophobic

     ligands mainly fatty acids 

 Gene structure:

---Esteves, A. and R. Ehrlich, Comp Biochem Physiol C Toxicol Pharmacol, 2006

1.3 FABPs gene and protein structure



Conserved motif in proteins

---Rebecca L Smathers,human genemics,2011 

The divergence of protein sequences :20%-70%



iLBP arose through duplication 
and diversification of an ancestral 
gene ，the common   ancestor  
arose after divergence of animals 
from fungi and plants.

----Schaap and van et al., Mol Cell 
Biochem,2002

 

1.4  FABPs evolution in vertebrate

Gene duplication times are shown in 
million s of years ago



2 FABPs in invertebrate species

-----Yadong Zheng, plos one, 201334 invertebrate species from 8 phyla
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2.1 Distribution and features of FABP genes in invertebrates

-----Yadong Zheng, plos one, 2013
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2.2 Phylogenetic analysis of  invertebrate FABPs

线虫

丝盘虫

文昌鱼

莲花青螺

A Bayesian tree of 
FABPs. 

扁形动物门
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Extraordinary gene 
expansion was observed 

in amphioxus via gene 
duplications.



b. Each of these species has two different loci that encode identical FABPs at the
amino acid level.

2.3 Diversity of FABP gene structures across invertebrates
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2.4 Alternative splicing in invertebrate FABP genes

In each group, an annotated FABP gene is placed above the variants that are indicated by 
a, b, c or/and d；the number of ESTs is shown in the brackets。



3 FABPs in teleost fish

Department of Biology, Dalhousie 
University, Canada



FABPs  study protocol

                   Specific genes in specific fish                  

Gene identification in fish                  

Sequence alignment, phylogenetic analysis, and 
conserved gene synteny

FABPs expression in different tissue



3.1 Fabps type and evolution in teleost fishes 

Fabp1 Fabp2 Fabp3 Fabp6 Fabp7 Fabp10 Fabp11

Zebrafish 1a,1b.1,
1b.2 2 3 6 7a,7b 10a,10b 11a,11b

Atlantic salmon ? 2a.1,2a.2,2b ? ? 7b.1,7b.2 10a.1,10a.2 ?

Medaka 1 2a,2b 3 6a,6b 7a,7b 10a,10b 11a

Three-spined 
stickleback ? 2a,2b 3 6a,6b 7a,7b 10a,10b 11a

Green
spotted pufferfish 1 2 3 6a,6b 7a,7b 10 10a,10b

Rainbow trout 1a,1b 2a.1,2a.2 3 6 7b.1,7b.2 10a.1,10a.2,
10b 11a,11b



Phylogenetic 
relationship of 
teleost fishes
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-----Jonathan M.Wright，etal, Comparative Biochemistry and Physiology, 2015

The NJ tree of Fabps from
teleost fishes and tetrapods



3.2 Conserved gene synteny analysis









3.3 fabps expression in different tissue

Same fabp in different fish 



Different fabps in specific fish 
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