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Partial sequence identification of cholecystokinin (CCK) gene in the red
spotted grouper, Epinephelus akaara

Byeong-Hoon Kim', Sang-Woo Hur', Chi-Hoon Lee’ and Young-Don Lee"

"Marine Science Institute, Jeju National University - ’CR Co., Ltd

Cholecystokinin (CCK)} is gastrointestinal hormone and secreted in the brain and the intestines.
CCK play important role in the regulation of digestive enzyme secretion and intestinal peristalsis
regulation. In this study, we identified of CCK partial sequence from the brain. CCK partial sequence
composed total 360 base pairs fragments and 120 amino acids. The amino acid sequence homology of
red spotted grouper CCK investigated with other teleost fish. Red spotted grouper CCK showed high
homology with black rockod Notothenia coriiceps CCK (95.8%). Among the fish species, Japanese
eel, Anguilla japonica CCK was showed very low amino acid similarity (57.8%) with red spotted

grouper. Further we need to know relationship of CCK activation with digestive system in red spotted

grouper.
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AT7F ol FA L 9 KBright et al., 2016;
2000; Lee et al., 2008)I. o]
F FH FEAN] oA Fartele] 43
Aedge e Fad FEE gt &
A g 2 Ag@dgdde] nes] Hol
Aol e AYE FrEge] AHHY,
B3zl Al 7)o A 9] AEA R AR A=
a5k a9lomA ZAEsA Hrh AN o F
o AstdEl A4 sg@dddde oF0t
g g 535 7L e E, Fulge] gl
oA 23 E B astadbdaAe) gk
A7t dasidta Hzhdd

43lE 259 Cholecystokinin (CCK)&
el gl gdoiA wig- Fad Z28 F 3}
vtoltt, 2 ¥t AoA EHlHE CCKE FE
Ho|dolE Z2Asn, AN Hdas

g2 75 9 & < -9 9%

< %K Cummings and Overduin, 2007, Jhonsen,
1998; Liddle, 1995; Olsson et al., 1999). &3t
A7 ofFol dojXME CCK7F AEem g8
2wtk G YchFeng et al, 2012
Webb et al, 2010). &t o]Fol glojA CCK9
THol F2 FRAI Thsle AeR ¢
# A1 2t} (Babichuk and Volkoff, 2013; Ji et
al., 2015; MacDonald and Volkoff, 2009). ©]&
3 CCKE CCKS&A7 EAats, g9
o)l wek ogd asiahgol xddrt
(Furutani et al, 2013). ©] AT FL 4588
Add 2 AsgEed #dde ek mut
o A G Gotry] fF A9 4
o gA, FHubeg] CCK A2 clonings T
kit

Glamuzina et al.,

G

ol&

E ==

5

A

i W

1)

=]
A

0 =

H]-g‘—]é, RRLIS)

AL

ME L

1. Total RNA =& 3 cDNA &+

Total RNAZ F&38t7] $18td &H¥te] ¥ £
4 a“&l | AHE-skc) A& o
£ ™ Reagent (GeneAll) 500 nlE
2718+ ¥ homogenizerE ©]-E3ke] ¢

s}, Chlorofonn 100 & 7“7}5}&1
skl A & F, RNAZF 2£3Hd A
S FHE A FYH2 iso-propanolS
skl 12000 rpm, 4CollA] 1023t YA 235t
RNA pellet2 A2tk DEPCZF A7+ 75%

>-

l &

AEEL of-88te] RNA pelletd AT 5 of
EH2-S AlA S} RNase-free ST RNA pellet
+ 831AA total RNAE A3t o|F Total

RNA 2.0 18 & 32 RQI RNase-Free DNase
(Promega, USA)Z ©]&3l9 DNase A& 3}
9th. Total RNA® F/FE H7betel 75 ul
Hu]Z gh331 RQ NRase-Free DNase 10xReaction
buffer 1 pl, RQ RNase-Fee DNase 1.5 pl&
g 10 w7t HEE AHvbsgn olF 37T
Al 3023t WS 21 !
7Vv8ked 65Col A 10827 ¥E-2-2A1Z T} total RNA
+ Nano Vue (GE Healthcare, Ver.1.0.1, UK)E
o] &ste] FEE ZAFIH 1, A260/A280nme] H]
£ol 1.7~21 H9 d9 @2 2= RNATE A
Hated A@o] AFE3ICE cDNAE DNase
|

L
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ul2] Stop Solutione-

Z
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total RNA 0.5 ug=
1st strand ¢DNA Synthesis Kit (Takara Japan)E

sl gaelch Bael g F A4
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cDNA®l 40 pl9 Nuclease-free &=F432 7}
sl HFERIE 50 pl7l DA FAeAo

2. CCK cDNA &AM

#uk2l 9 CCK cDNAE #2357 93
National Center for Biotechnology Information
(NCBDOl 5E3 o & o}FE9 CCK cDNA
HABE o83l degenerate primerE A 231
TH(Table 1). Degenerate primerE PCR 7] &
Eod $UNE FEANRLN 2EY vge

1% agarose gelS °|-838la H719FE F5lo

gttt PCR AHEo] g agarose gels
DNA purification system (Promega, Madison
Wi USA)& ©l83le PCR 4tES H5E F,
T-blunt vector (Solgent, Daejeon, Korea)oll 4+$d
3}l competent cell ol FZAE AFH} ujok
H competent cello A Wizard® SV 96 Plasmid
DNA Purification System (Promega, Madison,
WI, USA)S o] &3] plasmid DNAE
%1, Genotech (Korea)oll 213 ¥ R-EA7|ME

Hatoict FEE71- L2 NCBIS BLAST
AL Fho] A5}

2|5t
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Table 1. Sequence of primers used in the identification of CCK cDNA in Epinephelus akaara

| Degenerate primers

- Sequence |

CCK F
CCK R

5 CTGTGTGTGTGTGTCGTGCT-B'
5'-AGTCCATCCAGCCCATGTAG-3'

Table 2. Gene information of used for multiple alignment

I Gene Species

R Accession number SR

Epinephelus akaara
Notothenia coriiceps
Sciaenops ocellatus
Seriola quinqueradiata
Diplodus sargus
Rachycentron canadum
Haplochromis burtoni
Maylandia zebra
Stegastes partitus
Paralichthys olivaceus
Takifugu rubripes
Poecilia reticulata
Oryzias latipes
Tetraodon nigroviridis
Oncorhynchus mykiss
Anguilla japonica

XP_010792967
ACF04738
BAE16613
AEU08492
AGN03938

XP_005940924

XP_004574396

XP_008297983

057312

XP_003969006

XP_008419687

XP_004073921
BAC44894

NP_001117816
BADO01500
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3. g7IM8 EM Aol HA=ATH(Fig. 1). FutelodllA &
CCK cDNASt thE o}]FE2 CCK ¢DNAE H]
Futg]l CCKY FUASTHARA 4L aso opnxir gy ’2}%"*% 4T A3
PHYLIP Z2330& o[ &3t £43tAT. &  Fo|E (Perciformes) o] F¢ Black rockcod
Ao o]fgd H& AFEY ofnxt ME (Notothenia coriiceps)$t 95.8% 7V3 w2 3%
Multiple alignmenti= Clustal Omega T 23 M LS woth(Table 3). 28 L Fo|E9
= o]-§3te A3, BOOTSTRIP 42 o] %2l Red drum (Sciaenops ocellatus) 95%, %
SEQBOOT Z 21 HZ o|§3te 10003 wH& o](Japanese amberjack, Seriola quinqueradiata)
3loith. SEQBOOTA] 23 align® 1000 set
PRODIST T2 3L o]|&3}ld distance matrices Table 3. Partial amino acid identities of CCK

2 AN3dc. A distance matrices’= between Epinephelus akaara and other
NEIGHBOR Z 27139 tree 2t4 input tio] fieh
_ . CCK
HE o]|£39 3, CONSENSE T2 183 o Species - Homology(%)
€8t consense tree® FHAQstAT} ZF FdA Epinephelus akaara -
2] multiple alignment®]] ©}& ¥ F3} FAHA= Noftothenia coriiceps 95.8
Table 26] VFEMJ ST Sciaenops ocellatus 95.0
Seriola quingueradiata 89.2
Diplodus sargus 87.5
Rachycentron canadum 87.5
ZHa} 9 &k Haplochromis burtoni , 87.5
Maylandia zebra 86.8
Stegastes partitus 85.8
wutel o 23S 422 CCK cDNAE Paralichthys olivaceus 82.5
Fodto] FRAVNAE S 2M8 A3 F 360 Takifugu rubripes 75.8
bp do)o EEAZIAMLE 120702 ofv] il Anguilla japonica 57.8

1 CTGTGTGTETETGTC GTGCTGGCAGTCTTE TETACGAGCTETTTG GEGCTCCCCTTCTCS TECCAGECEETCEAC
, L CVCV VLEAVL CTSsSCL 6L PFS S 0QPTLD
76° GAGGGECACCECTCC ATGTCCGCTGOCTCT GAAGCTCTCCTCGAG: GCTGACACCCAGACE CTAGGAGAGCCCCAC
E GHR S M S A AS EALULE ADTHT L G E P H
151 CTCCAACACAGCCGE TCTGCGCCECAGETG AAAGC'IC'I‘CCC'ICTG GCTGAGGACGATGCA . GACTCECGAGCCAAC,
L. H S R § A POGL KAILTUPL AEDDR R D& RAN
226 CTCAGCGAGCTGCTG GCAAGACTCATCTCC TCCAGGAAAGGTTCT. GTGCGCAGAAACTCC 'ACAGCAAACAGCAGA
L § E L L A R LI S S REKGS VRRNS T A NS R
301 GTCAACGGACTGAGT GCCAACCACCGGATA GCAGACAGGGACTAC ATGGGCTGGATGGAC
V N 6 L § A NUHUBRI ADURUDY MM 66 WMD

Fig. 1. The CCK partial nucleotide and deduced amino acid sequence obtained from the brain of red
spotted grouper, Epinephelus akaara. 1t was 360 base pairs long and encoding 120 amino acids.
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89.2%, White seabream (Diplodus sargus)@}t
Cobia (Rachycentron canadum),
burtonioll A 87.5%2] AHs/dE& vERATH 7
#} o} &-(Pleuronectiformes)2] A | (olive flounder,
Paralichthys olivaceus)N A= 82.5%2 454&
B or, Eo]E(Tetraodontiformes)2] AlE(Tiger
puffer, Takifugu rubripes)N A 75.8%9 A%
e Bvh AR WdolE (Anguilliformes)

Haplochromis

o

W Zrol(Japanese eel, Anguilla japonica)ol A
578%% M E2 e ig‘in}. i)
Bute]ol A 3oH ccKe FHAFRAH
& #2% A7 Black rockcod$} 7]-” K
3 FAEADE FASHAHFig. 2).

o] Foll glolAM olgldt ccKel &A% 7]5
5l A7 e 4R #2E51 ) Y(Murashita et
al, 2006; Yuan et al, 2016)). T-2ol(gold fish,

Carassius awratus) A AHH OS2 CCKE F

H rr

_T.ﬂ.

)
rﬁ.

THAE FE2H7|ME cloning

92 W HolgolF

T YA A3%E
e th(Volkoff et al, 2003). 3HAT FA| A%
o|(rainbow trout, Onchorhynchus mykiss)ol A&
shl2 ccKel Fojzh Holiel#FE FUA

7 ™HGelineau and Boujard, 2001). ©]&|& A3}

g2 ofFd Pold Cckt Holyiole] @
A FEIHOR N2 B FEL FHe

Aoz Aztgrt

HAd ol Al Hute] ok 28 vl of el
&3tz Apube]el fleiM CCKSF CCK &4
9} ZA\7F 15 AvhHur, 2011). ©] A-FlA
Auke] AojAl7]el whE CCK mRNAS] HHF
e zAte A, Rspatolel FiTrh o) o
e 3k F 2 dAd CCK mRNA2| 430l
ALon Folsglon, YoldEs Ao
Aol B3l F 4 oA Ldo] FaHQih Oy

vz 433ddts 2 CCK mRNAS] 2ol

Mu 1 opioid receptor
Poecifia reticulata
Sciaenops ocellatus
# e Epinephelus akaara
L Notathenia coriiceps
Diplodus sargus
— Seriola guingueradiats
——l i Rachycentron canadum
- Stegastes partitus
hd - Haplochromis burtoni
1 Maylandia zebra
b Paralichthys olivaceus
Oryzigs latipes
m - M Tetracdon nigroviridis
wt ! Takifugti rubiipes
Oncorhyrichus mykiss
’ - Anguilla japonica

108

Fig. 2. Phylogenetic relationship of CCK ¢DNA between red spotted grouper, Epinephelus akaara and

other fish species.
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