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Exploring the functions of leptin in fish
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Leptin is a well-known peptide hormone that regulates appetite and energy
metabolism in mammals whereas the function of leptin in fish is still obscure. In this study,
leptin-related genes including leptin a, leptin b and leptin receptor knock-out (KO) medaka were
generated using genome editing techniques of TALEN and CRISPR/Cas. The growth, appetite and
respiration (indicator for the metabolic activity) of the leptin-ligand (a and b) KO fish were
slightly changed compared to the wild type while the observed effect was not obvious. Although we
have not observed clear phenotypes of the generated mutants in this study, the leptin-related gene
KO Ffish will be a powerful tool to reveal the function of fish leptin in the further.



@

@
Zhang et al., Nature, 1994
Kurokawa et al., Peptides, 2005
Murashita et al., CBP, 2008 Iepr KO
Chisada et al., GCE, 2014
3) ENU(N-ethyl-N-nitrosourea)

TILLING : Targeting Induced Local Lesions In

Genomes  Taniguchi et al., Genome Biol, 2006

TALEN (Transcription Activator-Like Effector Nuclease) CRISPR/Cas (Clustered

Regularly Interspaced Short Palindromic Repeats/Cas)

(Ansai et al., Biology Open, 2014)

@
@
@
TALEN Iepa Iepb
Iepr KO (Chisada et al, GCE, 2014)
CRISPR/Cas lepr

-1 (Iepa Iepb)

A B 2 (Kurokawa and
Murashita, GCE, 2009) 2

TALEN RNA(Left-TALEN Right-TALEN) 2 TALEN



RNA 1 3

DNA HRM (High-Resolution Melting analysis)
(n = 24) 2 TALEN
TALEN RNA FO
F1
HRM
(-2
TALEN
CRISPR/Cas lepr single guide
RNA (SgRNA) Cas9 mRNA 1 SgRNA
2 HRM (n=28)
TALEN
F1
(-3
Iepa Iepb
Iepr Iepa/b
lepasb/r
@
@
Iepa, Iepb, Iepr, Iepa/b Iepasb/r (wt)
5
-1
wt 6 50
1, 5, 12, 19, 27, 35, 47, 61 76 (dpP)
n=2 12 dpf (n=10)
1 7 16
FireSting 0,
Pyroscience, Germany 25
3
(2)-2

13 dpf



3 wt, lepa, lepb, Ilepa/b lepr 5 (n=3-12)
Shimada  (PLOS ONE, 2012)

4-Di-10-ASP (ThermoFisher Scientific, USA) 1
59-66 dpf wt, lepa, lepb,
Iepr, Iepa/b Iepa/b/r 6 Chisada (GCE,
2014)
6
4
lepa lepa +/+
@ & o
Iepa Iepb
TALEN RNA lepr SgRNA
FO 62.5 %
(Iepa), 41.7 % (lepb) 100 % (lepr) fenb
FO . lepa -/~ lep b +/+
100 % (lepa), 68.8 % \‘éil";,l )
(lepb) 50 % (lepr) F1 s *
lepa: 4 lepb: 4 lepr: 7 ] lepr +{+ lepr-/-
Wi b
Iepa, lepb lepr mpﬂ\’: ,,F \'
&) M~
Bd1. HRMEZHTIC LB ZEEADRR
@
27 dpf  Iepa 35 dpf  lepb, lepr lepasb/r
wt 27dpf  [lepa, lepb, Iepa/b lepa/b/r, 35
dpf  lIepa 48 dpf  lepb wt 61 dpf Iepa
Iepa/b wt 72 dpf
Iepa, Iepb lepr wt
Iepa/b wt
Chisada (GCE, 2014) Iepr KO wt

Iepr



2  (Iepa
Iepb) (Iepr)

1
Ivar Rennestad, Ana S. Gomes, Koji Murashita, Rita Angotzi, Elisabeth Jonsson, Helene
Volkoff, Appetite-controlling endocrine systems in teleosts, Frontiers in Endocrinology,
3, Article 73, 1-24, 2017.

1
Koji Murashita, Comparison of aquaculure systems between Japan and Norway (Overview
of fish aquaculture and fish feed research in Japan: an approach from fish physiology),

Seminars on sustainable aquaculture, resource enhancement and conservation of salmon and
other species, 2018.06.13

@

@

KINOSHITA, Masato

Ivar Rennestad

University of Bergen Professor






