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GPR39 - This gene is a member of the ghrelin 
receptor family and encodes a rhodopsin-type G-

protein-coupled receptor (GPCR). The encoded 
protein is involved in zinc-dependent signaling in 

epithelial tissue in intestines, prostate and 
salivary glands. The protein may also be 

involved in the pathophysiology of depression.
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GPR143 - This gene encodes a protein that binds to heterotrimeric G 
proteins and is targeted to melanosomes in pigment cells. This 
protein is thought to be involved in intracellular signal transduction 
mechanisms. Mutations in this gene cause ocular albinism type 1, 
also referred to as Nettleship-Falls type ocular albinism, a severe 
visual disorder. A related pseudogene has been identified on 
chromosome Y.
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LPA2 - This gene encodes a member of family I of 
the G protein-coupled receptors, as well as the EDG 
family of proteins. This protein functions as a 
lysophosphatidic acid (LPA) receptor and contributes 
to Ca2+ mobilization, a critical cellular response to 
LPA in cells, through association with Gi and Gq
proteins. An alternative splice variant has been 
described but its full length sequence has not been 
determined. 

LPA2
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•• DigestionDigestion (digestive (digestive enzymesenzymes…)

•• Terminal Terminal digestiondigestion (terminal digestive (terminal digestive enzymesenzymes…)

•• AbsorptionAbsorption ((transporterstransporters…)

•• SensingSensing ((receptorsreceptors…)

•• …

•• DefiningDefining phenotypesphenotypes ((biometrybiometry, biometry, biometry, biometry anatomyanatomy, anatomy, anatomy, anatomy physiologyphysiology, physiology, physiology, physiology behaviourbehaviour…)
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Sea bass PEPT1 kinetic analysis by TEVC

Data from:
Sangaletti et al., Pflügers Arch. (2009)



The HUGO Solute Carrier (SLC) family The HUGO Solute Carrier (SLC) family series

Adapted from:
HedigerHediger et al., et al., PflügersPflügers Arch.

Adapted from:Adapted from:
Arch.Arch. 447:485 (2004) 

The SLC series includes 
passive transporters, ionpassive transporters, ionpassive transporters, ion-passive transporters, ionpassive transporters, ion
coupled transporters and coupled transporters and 
exchangers

Passive Passive transporttransporttransport
A kind of transport by which ions or A kind of transport by which ions or 
molecules move along a concentration molecules move along a concentration 
gradient, which means movement from gradient, which means movement from 
an area of higher concentration to an an area of higher concentration to an 
area of lower concentration. 

CoupledCoupled transportCoupledCoupled transporttransport
The linked, simultaneous transport of The linked, simultaneous transport of 
two substances across a cell membrane two substances across a cell membrane 
(or another intracellular membrane). If (or another intracellular membrane). If 
the two substances are moving in the the two substances are moving in the 
same direction (both into the cell or same direction (both into the cell or 
both out of the cell) it is called 
same direction (both into the cell or same direction (both into the cell or 
both out of the cell) it is called both out of the cell) it is called symportsymport. both out of the cell) it is called both out of the cell) it is called symportsymport
If the two substances are moving in If the two substances are moving in 
opposite directions (one moves into the opposite directions (one moves into the 
cell while the other moves out) it is cell while the other moves out) it is 
called 
cell while the other moves out) it is cell while the other moves out) it is 
called called antiport
cell while the other moves out) it is cell while the other moves out) it is 

antiportantiport.

Ion-



Adapted from:
FredrikssonFredriksson et al., et al., FEBS Lett.

Adapted from:Adapted from:
FEBS Lett.FEBS Lett. 582:3811 (2008) 

SLCs classification 
based on the type of based on the type of 
substrate they are substrate they are 
transporting. 

The transporters were The transporters were 
classified into ten major classified into ten major 
groups based on the groups based on the 
substrate they are substrate they are 
transporting according to the transporting according to the 
literature. Orphan transporter literature. Orphan transporter 
(substrate unknown) and (substrate unknown) and 
other (substrate does not fit other (substrate does not fit 
into any of the ten major into any of the ten major 
categories) are also included categories) are also included 
as groups in the graph.

The HUGO Solute Carrier (SLC) family The HUGO Solute Carrier (SLC) family series



The HUGO Solute Carrier (SLC) family The HUGO Solute Carrier (SLC) family series

Adapted from:
CesarCesar-Cesar-Razquin

Adapted from:
Razquin et al., Cell 162:478 (2015)

After G-protein-coupled receptors 
(GPCRs), SLCs are the second-
largest family of membrane proteins 
in the human genome. Also, SLCs are 
the most neglected group of genes in 
the human genome
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Data from:
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Data from:
Physiol. A 164:520 (2013)
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Sea bass PEPT1 kinetic analysis by TEVC

Data from:
MargheritisMargheritis et al., Comp. BiochemBiochem. Biochem. Physiol

Data from:
Physiol. A 164:520 (2013)

rabbit sea bass zebrafish
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Fig. 5. Dose-response Lys-Gly at pH 7.6 in sodium buffer. A

(slc15a1b, pept1b) and B (slc15a1a, pept1b), Representative
recordings at -60 mV in the presence of the reference di peptide
Gly-Gln increasing concentration of Lys-Gly from 0.1 mM to 10
mM for slc15a1b (pept1b) and to 30 mM for scl15a1a (pept1a). C
(PepT1b) and D (PepT1a), I-V relationship of the mean currents
obtained by the subtraction of the current traces in the absence to
that in the presence of the indicated amount of Lys-Gly, at
different potential. The mean current values were subsequently
plotted in relation to substrate concentration (E and F) and fitted
with logistic equation to obtain Imax and K0.5, at each voltage for
PepT1b (G and H). The lack of saturation of the transport for
Pept1a impeded to determine the kinetic parameters for this
transporter, only the value at -140 and -120 were estimated and
reported as inset of PepT1b graphs. The transport efficiency was
calculated only for Pept1b and reported in I. Values are mean ±
SE from 3 to 12 oocytes from different batches.
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The HUGO Solute Carrier (SLC) family The HUGO Solute Carrier (SLC) family series

Adapted from:Adapted from:
www.bioparadigms.orgwww.bioparadigms.org

65 65 families65 65 families
458 

familiesfamiliesfamilies
458 458 genes

http://www.bioparadigms.org/


The Solute Carrier (SLC) The Solute Carrier (SLC) 
family 

The Solute Carrier (SLC) The Solute Carrier (SLC) 
family family series

The Solute Carrier (SLC) The Solute Carrier (SLC) 
seriesseries in 

The Solute Carrier (SLC) The Solute Carrier (SLC) 
in in teleost

The Solute Carrier (SLC) The Solute Carrier (SLC) 
teleostteleost fish



The SLC family series in teleost fish

Genes of 

GenBankGenBank database database consultingconsulting (consulting (DecemberDecember 20102010-2010-March 2011)

TOP 12 (85% genes)TOP 12 (85% genes)
•
TOP 12 (85% genes)TOP 12 (85% genes)

2 minnows
•

2 minnows
2 
2 minnows2 minnows
2 2 trouts

•
2 
2 

trouts2 trouts
2 2 pufferfishes

•
2 2 pufferfishespufferfishes
2 eels

•
2 eels
1 catfish

•
1 catfish
1 
1 catfish1 catfish
1 1 tilapia

•
1 1 tilapiatilapia
1 bass

•
1 bass
1 smelt



AdaptedAdapted from:
NearNear et al., et al., PNAS

AdaptedAdapted from:from:
PNAS 109:13698 (2012)  
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The SLC family series in teleost fish
FunctionalFunctional expressionexpression of of SLC SLC proteinsproteins in in teleostteleost fish

Inorganic cation/anion transport

Amino acid and oligopeptide transport

Transport of glucose and other sugars

Transport of bile salts and organic anions

Metal ion transport

Transport of urea, neurotransmitters and biogenic 
amines, ammonium and choline

GenBankGenBank database database consultingconsulting (consulting (DecemberDecember 20102010-2010-March 2011)



The SLC family series in The SLC family series in 
zebrafish (

The SLC family series in The SLC family series in 
zebrafish (zebrafish (Danio 

The SLC family series in The SLC family series in 
Danio Danio rerio

The SLC family series in The SLC family series in 
reriorerio)

AdaptedAdapted from:
Romano et al., Romano et al., J. J. PhysiolPhysiolPhysiol.

AdaptedAdapted from:from:AdaptedAdapted
PhysiolPhysiol. 592:881 (2014)  

52 52 families52 52 families
275 

familiesfamiliesfamiliesfamiliesfamilies
275 275 genes



wholewhole-whole-genomewholewholewhole genomegenomegenome
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