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Introduction

. | n | B I = HE I .
Ghrelin MXLXXXT LLLC -L LW SVSAGSSFLSP QKP---QGKG - -PPRVGRR E ------- EP ED . .
1. Starry flounder MFLKRNTQLLVFLLCS-LTLWCKSTSAGSSFLSPSNKP---RNKGK---PPRAGRQITE--------- EQSQPTEDQHIT 64 MUItlple Allgnment
2. Japanese flounder ~ MFLKRNTRLLVFLLGS-LTLWCKSTSAGSSFLSPSHKP -~ -PNKGK---PPRPGRQITE--~-~-~-- EQSQHTEDHHIT 64

3. Swamp eel MVLKRNTCLLVSLLCS-LTLWCKTTSAGSSFLSPSQKP---QNKGK---SSRFGRQVTE--------- ESSQLPEDDHIT 64
p T 4. Nile tilapia MLLKRNTCLLAFLLCS-LTLWCKSTSAGSSFLSPSQKP---QNKVK---SSRIGRQAME----~---- EPNQANEDKTIT 64
OreD o 5. Large yellow croaker MFLKRSTCLLVFLACS-LTMWCKSTSAGSSFLSPSQKP---QNRGK--SPPRVGRQVME------~-- EPGHPAEDNHLT 65
c assl Icatlon Starry flounder e ° ° 6. Rainbow trout MPLKRNTGLMILMLCT-LALWAKSVSAGSSFLSPSQKPQVRQGKGK---PPRVGRRDIESFA---ELFEGPLHQEDKHNT 73 .
Etymo ogy an Dlstrl utlon 7. Coho salmon MPLKRNTGLMILMLCT-LALWAKSVSAGSSFLSPSQKPQVRQGKGK---PPRVGRRDIESFA---ELFEGPLHQEDKHNT 73 o The GSSFLSP OrtIOn Of the mature
. 8. Arctic char MLLKRNTGLMILMLCT-LALWAKSVSAGSSFLSPSQKP---QGKGK---PPRVGRRDIESFA---ELFEGPLHQEDKHNT 70 p
PIatIChth S Stellatus 9. Atlantic salmon MLLKRNTGLMILMLCT-LALWAKSVSGGSSFLSPSQKP---QGKGK---PPRVGRRDIESFA---ELFEGPLHQEDKHNT 70
10. Golden line barbel MPLRCRASHMFLLLCA-LSLCVETVSGGTSFLSPAQKP---QGR---R-PPRVGRRDVAEP-~------ EIPVIKEDDQFM 65 td | t | ” d A
° Cl . A t t " 11. Common carp MPLHFRASHMFLLLCA-LSLCVESVRGGTSFLSPAQKP---QGR---R-PPRVGRRDVAEP------- EIPVIKENDQFM 65 pep Ide was relative y well conserve N
ass . AC |n0p eryg“ eyt R M-AEAARCSVKGGTSFLSPAQKP---QGR-~--R-PPRMGRRDVAEP - - -~ -~ EIPVIKEDDQFM 50
13. Zebrafish MPLRCRASSMFLLLCVSLSLCLESVSGGTSFLSPTQKP---QGR---R-PPRVGRREAADP - - - - - - - EIPVIKEDDRFM 66 .
. 14, Red piranha MPCPNRTGHAILLLFA-LSLWAECVMS{GSSFLSPTQKP---QGRGDRK-PPRLGRRAAAEL - - - - - - - EIPIPLEDNHFM 68 the Vertebrate ||neage
o Order : P|eur0neCtIfOI’meS . , 15. Mexican tetra MPCQSRAGHVILLLFA-LSLWAECVTCGSSFLSPTQKP---QGRGDRK-PPRVGRRAAAEI -~ -~~~ - DVPS-LEDNRLM 67
° Etymology . PlatIChthyS 9 platys = 16. Channel catfish MLGHGRVGHMMLLLCA-FSLWAETVMCGSSFLSPTQKP - --QNRGDRK-PPRVGRRTAAEL - - - - - - - EAPLPSEEK-IM 67 N .
° 17 Houss: mouse --MLSSGTICSLLLLS--MLWMDMAMAGSSFLSPEHQKAQ-QRKESKKPPAKLQPRALEGWLHPEDRGQAEETEEELEIR 75 o Th PPR GR t f th t
(Flatﬁshes) 186, Human - -MPSPGTVCSLLLLG--MLWLDLAMAGSSFLSPEHQRVQ-QRKESKKPPAKLQPRALAGWLRPEDGGQAEGAEDELEVR 75 € por IoNn O € mature
i 1 M i y < "
flat(Greek)" + “ichthys = fish(Greek) eptide was relatively well conserved in
« Family : Pleuromectidae - G NS R N NS OE W = Pep y
« Northern Pacific, from the Yellow Sea SAPFE 6 LSE E E Y6 VLQ ILQ L6D  E----- bonv fish
. 1. Starry flounder VSAPFEIGITMTPEDFEEYGVLLREIVQRLLGNTEAAERPS-- 105 y .
(nghteye ﬂounderS) . 2. Japanese flounder  VSAPFEIGITMTPEDFEEYGVLLQEIVQRLLGNTETAERPS-- 105
| f | 3. Swamp eel ISAPFEIGITMTERDFEQYSMVLQEIIQHLLGNAGSAERPSRL 107 oy . .
a Ong CoaStS O Korean Penlnsu al 4. Nile tilapia LSAPFEIGVTLRAEDLADYIVELQEIVQRLLGNTETAERPSPR 107 ) In add|t|on the 12th am|no aC|d Of the
. G . Pl . h h 5. Large yellow croaker TSAPFETIAVTLREEDFEEYSAALQEIIQRLLGSTETAERRSQL 108 b
enus . aticnt yS RUSSian Far EaSt and Ja anese ArCh 6. Rainbow trout IKAPFEMGITMSEEEFQEYGAVLQKILQDVLGDTATAE----- 111 .
p . 7. Coho salmon IKAPFEMGITMSEEEFQEYGAVLQKILQDVLGDTATAE- -~~~ 111 t t d d f
. ! 8. Arctic char IKAPFEMGITMSEEEFQEYGAVLQKILQDILGDTATAE----- 108 mature pep |de was Compose O
° Spec|es . Pste//al'us 9. Atlantic salmon IKAPFEMGITMSEEEFQEYGAVLQKILQDVLGDTATAE-~--- 108 . . . .
© e 10. Golden line barbel MSAPFELSVSLSGAEYEKYGPVLQKVLVNLLSDSPLEF----- 103 | P th ﬂ tf h B f
11. Common carp MSAPFELSVSLSEAEYEKYGPVLQNVLGNLLSDPPLEF----- 103 pro Ine ( ) In ree a IS es ar In
12. Goldfish MSAPFELSVSLSEAEYEKYGPVLQKVLVNLLGDSPLEF----- 88
13. Zebrafish MSAPFELSMSLSEAEYEKYGPVLQNLLEDLLRDSSFEF----- 104 . :
o Ve G R D flounder, Atlantic halibut, and Japanese
15. Mexican tetra MSAPFQLGFSLSEGEYEEYGPVLQRILLDVLE----------- 99

VSAPFQLAVSLSDAEYEDYGPVLQRMLLDVLGDPPTLDGAN-- 108
FNAPFDVGIKLSGAQYQQHGRALGKFLQDILWEEVKEAPADK- 117
FNAPFDVGIKLSGVQYQQHSQALGKFLQDILWEEAKEAPADII(- 117

16. Channel catfish
17. House mouse
18. Human

flounder) except for starry flounder, but
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 Identification of factors affecting ghrelin expression.
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other vertebrate species. The tree was contructed using maximum
4 likelihood method available in MEGA X. The evolutionary distances
were computed using the maximum composite likelihood method
and 1000 bootstrap replications.

2. Starvation and ghrelin trigger
Starvation T

Methods

Molecular characterization
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Experimental fish and conditions Experimental fish and conditions 45 7 feeding
i 24 hour
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. - v I35
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\ I y extraction. e | 6 . . .. .
- < o . , a ghrelin intraperitoneal injection
4 N « Injection concentration : 0.8% saline and 55 | s |
0.8%;aline Ghrselin ghrehn('lOOng/g) \g %: b (about 1 pg/mg)
" J y « Intraperitoneal injection once per 2 weeks. §4 I §4 ' * In human, ghrelin stimulates growth
° ° 23 r 23 - H
Results & discussion hormone secretion.
=2 L =2 + . . .
. © * In this study, ghrelin recombinant
1. Gene structure : Y " increased growth hormone.
el Starry flounder Ghrelin . , L
1 AC 2 Oh 48h Oh 48h
3 ATG GGG AGA TTT AGA ACA GCA GAT TTG ATT TGA AAT CTT TTA ACG 47 Time Time

48 TTC TAT GTT GCT TCA TCA TTT TGC AGC AGA GAC TCT GGT TCC ACC 92 . .
Figure 8. growth hormone level of control and ghrelin

group starry flounder brain by time after injection.

3.2. Feed intake and efficiency

93 ATG TTT TTG AAA AGA AAC ACC CAG CTG CTG GTG TTT CTA CTC TGT 137
i1 M F L K R N T Q@ L L V F L L C 15
138  TCT CTG ACC TTG TGG TGC AAG TCG ACC AGC GCA GGT TCC AGT TTC 182
% S L T L wW €C K S T S A G S S F 3
183  CTC AGC CCT TCA AAC AAA CCT CGG AAC AAG GGG AAA CCT CCG AGA 227

(318 bp and 105 amino acid residues}

( Mature peptide : 23 amino acid residues )

3 L S P S N KPR NKGKPPR 4 16 ¢ %0 * Ghrelin recombinant (intraperitoneal(IP)
228 GOC GGC CGC CAA ATC ACA GAG GAG CAG AGT CAA CCC ACC GAG GAC 272 = a et 100ng/q) | d dailv feed
46 A_G R Q I T E E G S @ P T E D 60 . . ’ 80 INnjection n INnCrease al ee
273  CAG CAC ATC ACG GTG AGT GCC CCA TTT GAA ATT GGC ATC ACC ATG 317 <P°|yadenylat'°n signal (AATAAA) at 3 UTR) b ) ' 9/9 y
61 Q@ H I T vV 8§ A P F E I G I T M 75 -~ 70 b i
318 ACA CCA GAG GAC TTT GAG GAG TAC GGC GTG TTG CTG CGG GAG ATC 362 g B S - intake.
76 T P E D F E E Y GV L L RE I 9 g > 5
363  GTT CAG CGC CTG CTG GGA AAC ACG GAG GCA GCA GAG AGA CCC TCT 407 = ::” 5 * In rainbow trout, IP injection of
99 Vv @ R L L G N T E A A E R P S 105 ini i T 2 . S
08 ThA ol Ghrelin in other fishes §os 2 . recombinant ghrelin stimulated food
* > () .
411 CTT TGA AGA TTA AGG ACA AGA TTT GCA GAT TTA CCT TTT TAT 452 T ? 30 Inta ke(Shepherd et aI., 2007)
156 GTA A ATS T0A GTT G0 TTA A ACA TTG TTA OTC ACA CTG TIG 54 Mature peptide : 19 or 12 amino " 0 : S 5 ol f
543  GTA GTT AAT CTG TAC AAT TAA CCG ATG TTC ATC AAG TGA ATC TAT 587 aCidS(GO|dfiSh) 4! relin recombinant trlggere Iielzeies ©
588  GAG TAT GTC TAT ATT CAG AGC TTT CAA CCA CAT ATC AGT GCA ACC 632 10 } feed efficienc
633  ATT AGT GAG ATT GTT GTT AAA AAT AAT AAA GTT AAT ATC AAT TCA 677 Mature peptide : 24 or 21 amino e
678  ATA TTG ATA TAT ATA TAA AAC TAG AGT TTT AAT TTA TTT GTC AAA 722 A - 0.0 — | 0 ' — . ..
723 CTA TGG TTG TCA TAC ACA AAT TTA GGT CAC TGC TGT ATA TTT TAT 767 acids(Rainbow trout) Control Ghrelin Control Ghrelin * This result suggests that ghrelin induces

768  TTT CAA AAT CAC TTG CTG CAG TAC ATA TAA CAT AAA TTA GTC TTT 812
813  ATT TGT CTT CAG AGA CTT ACA TGT GGT GGT AAA AAT AAA GCA TCA 857

858  ACT GAC AAA AAA AAA AAA AAA AAA AAA AAA AAA AAG 893

Figure 9. Daily feed intake and feed efficiency of saline and more growth with less feed.

ghrelin injection groups for 64 days rearing.
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