sharoj W 83| x| A|26¢ A|3% (2013) www.ksfp.org
J. Fish Pathol., 26(3) : 255~263 http://dx.doi.org/10.7847/ifp.2013.26.3.255

Gene analysis of galectin-1, innate immune response gene, in olive flounder

Paralichthys oliwaceus at different developmental stage

Min Seok Jang, Young Mee Lee, Hyun Yang, Jeong-Ho Lee, Jae Koo Noh, Hyun Chul Kim,
Choul-Ji Park, Jong-Won Park, In Joon Hwang, Sung Yeon Kim'

Genetics and Breeding Research Center, National Fisheries Research and Development Institute, Geoje 656-842, Korea

The innate immune response is fundamental defense response of vertebrates and invertebrates. Especially, the innate
immune response important for larvae that lack of resistance to infectious diseases in the early stages. Galectin is
one of the kinds of lectin and presents in the fish mucous that involves innate immune response. Galectin have been
studied from various fishing species, but expression analysis of galectin is still unclear during early developmental
stage in olive flounder. In this study, we investigated gene expression of galectin-1 from various developmental stage
and tissues. We excised several tissues including the muscle, fin, eye, gill, brain, stomach, intestine, kidney, spleen
and liver from adult olive flounder and confirmed gene expression of galectin-1 using RT-PCR and quantitative
real-time PCR. Expression of galectin-1 was significantly higher in muscle, stomach and intestinal tissue than other
tissue in adult fish (5 and 29 months). Also, galectin-1 gene was detected from 0 DAH and gradually increased to
35 DAH and since then decreased after stomach development period. Induction of galectin-1 during the early
developmental stage suggest that muscle, fin and eye tissue is formed and begins the secretion of galectin this period.
In addition, increased expression levels at 35 DAH suggest that due to complete formation of stomach and intestine,
increase of secretion and activation of enzyme. This study shows that expression of galectin-1 during early
developmental stages and adult period in olive flounder and can be expect that galectin-1 play essental role in the
innate immune system throughout the whole life time. Galectin-1 is primary barrier such as skin and digestive tissue
against pathogen infection, also digestive tract developmental period is important for pathogen invasion can be
expected that it will serve. Mass mortality due to the disease in seed production is continuing damage, therefore these
result will be meaningful about infectious disease during early developmental stages as a basic data for the study.
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£ 5oto] 7P WA QASH HH, <= HEAlt
ZYal Q1= PAMPsE pattern recognition receptors
(PRRs)Z ZA|3}A =tk Lectin® 2+ &4 2] PRRs
% o= HYA|9 || EASk= carbohydrate S
QB Bl Alololis e A ol 24
SRl Utk (Vasta, 2000). 1T 27| of vIAb7 | S -
Sho] AAA] WS G5}l (Vasta, 1994; Arason,
1996), PAMPsE- ¢1*]3}o] 34~ (opsonization) 2
AVt 8- (phagocytosis) ~12]31 A ZFA] (complement
activation)&r U07]= 5 ThFRt BESH 7152
ZJYal QJc} (Ohta and Kawasaki, 1994; Swierzko et
al., 2009; Russell and Lumsden, 2005). AF55 F=
FAFsEole ot T79 lectino] EA 5=t
E0] sequence motif?} structural foldo] ]3] C-type,
F-, I, P-, cytokine lectin 12|17 galectin © & J-E5}C}
o] % galkcin©: o}5zo] Ty Holo) Zxfele} A1
o 9% WUARYH 478 WESHE 1S U
T} (Suzuki ef al., 2003). ER|7}A] zebrafish, Danio

rerio (Vasta et al., 2004), conger eel, Conger myriaster

(Kamiya et al., 1988), rainbow trout, Onchorhynchus
mykiss (Inagawa et al., 2001)0]| 4] galectin®f] 43+ AL
7} $3E]gj o, X|Lofl= sea bass, Lateolabrax
Jjaponicus (Poisa-Beiro et al, 2009)0]|4] &&= &A1}
olive flounder, Paralichthys olivaceus (Liu et al., 2013)
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PLEPEE DR
ARolO] ARSE = AAKel fIxIet =™
AR S5 HLAIE] (National Fisheries Research
and Development Institute, NFRDI)oJ| 4| 4=3§5} STt
W galectinel §47}9] 7] A WS
Baa7] leto] W] 44t 2 AA0IS 3E 42
oM §44] (1~5812) 0 2 ALgHch. 3} 3
5591712)9] ARS7IZE B0k 208 18:05C 02 §
Ason, 37155 AAE olgstel 4as 3
31, 2 W W)= 7k 300 Lux, 12:12 (LD)
o= PSGT HoldE B WIE4TL 9u
= B35} 5 3URRE SEA Z93E9] otiferE
14 23], B3} & 13URHE]= rotifer?} artemiaS
Aol 1 23], F3} 5 18 LA el = v A=}
artemia S FA]0 1Y 23] 5ttt YA galectin-1
TAARe] W RS gelsty] sl ok A A7)
(fertilization stage), 3EH[7] (blastula stage), FH}}7]
(gastrula stage) 12|31 A1738])7] (neurula stage)2} H-
330, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 18|31
5597 Y| AlES 30010 pg 2 =43t 3 10712
15ml wheol] Z12F A7) 51910, RNAZ Hefsp]
HA7A-80 ColA] 54 HESHTE

o

Table 1. Sequence of the primers used this study

A galectin-l $H710] 22 WHE Sels}
7] $fsto] kS 2l WA Aol (s719e: 22¢1 cn,
125420 g, 2971 2: 62 cm, 2.540.2 ke)= 71z} 5ule)
) o)z AMgaIeTh WA AolmiE 2 (7]
3 A2), Aeju, & (ke 23, o7, ¥, §)
ST, A (B, AV (FAD, Bl T 2k 2
S Aialo] 0.1 g4 23 B RNAS Halal] A7t
A80CoA] 52 Bz

Reverse transcription polymerase chain reaction

(RT-PCR) amplification

80Cell 52 BHEEY] Q= |A 27] S
9 22 AR5 total RNA 2215 136191
t}. TRIzol Reagent (Invitrogen, USA)E A&-3}0] A|
ZAL] HPHol w2t total RNAE E25t3l o, £2
%] RNA+= cDNA A8 9|8l Transcriptor first strand
cDNA synthesis kit (Roche, Swiss)E A8} c) 4
A} WES- A] Oligo (dT)s primer (Roche, Swiss)S AR
ato] 55°CollA] 30 &1L, 85CollA] 5871 wh-g-3to]
cDNAE- 33515k PCROY| ARE-5 primer+= flounder
9] galetin-1 (GenBank accession number: AF220550.1
http://www.ncbi.nlm.nih.gov/) @] sequence & ©]-8-3}%
t} (Table 1).

Gene Primer

Oligonucleotide Sequence (5' to 3)

Object

GL-1F (sense)
galectin-1
GL-I1R (anti)

GAACAT GTC CTT CAAGGT CGG

RT-PCR, qPCE primer

CTCCTCACACCACTG TCT TCC

beta-1F (sense)
ACTB
beta-1R (anti)

GAGCGTGGCTACTCCTIC AC

RT-PCR, qPCE primer

AGGAAGGAAGGCTGGAAGAG
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PCR-2 AmpliTaq Gold (Applied Biosystems, USA)
polymerase 2} Veriti 96 well Thermal Cycler (Applied
Biosystems, USA)7|7|S AR&3}ict Microtube©f]
10x buffer 1 pl, MgCl, 1 nl, ANTP 0.1 ul, forward
primer 0.5 pl, reverse primer 0.5 ul, AmpliTaq Gold
0.1 pl, cDNA 1 pl 1837 DEPC-water 5.8 ul=S A7}
so] 2[FHO] volumeS 10 nl& Y=o} ZIgYsioict.
HE-S- 2718 95 Col|A] 1057} initial denaturation, 9
5Co| A 30%7F denaturation, 60CoA] 30%7F
annealing, 72 Coj|A] 3027} extension HH3-2
2 HlE3L 3 72°Co]|A] 1087} final extensionS 43
SFACE PCR ZZEAME2- 1.2% agarose gelof|A] Z17]
J=3}0] UV-transilluminator AJof|A 15}t

25 cycle

Quantitative real-time polymerase chain reaction (GPCR)

gPCR WH-2-2 Fast SYBR Green Master Mix (Applied
Biosystems, USA)%} 7500 fast real-time PCR system
(Applied Biosystems, USA)7]|7]& A8513T): Microtube
of 2x Power SYBR Green PCR Master Mix 10 1l
(Applied Biosystems, USA), forward primer 0.3 l,
reverse primer 0.3 1l, cDNA 2 nl 12|31 DEPC 7.4
HE 7lsto] 2549 volumes 20 plz GH50]
Z853det. PCR RRS-271-2 95°CollA] 2027t ¥hg-
3FAL, 95CollA] 327E, 60 CollA] 30271<] TS
40 cycle= HH23E 3 60~95 Cof|A] 1 Clseco] &2
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2 Tm (melting point)2 =43} c}. Endogenous
control-> ACTB (beta-actin)& A}g-5}o] EX51%.0
W, Agdte] ARAE Slstel 33 vk %I
t}. Quantitative real-time PCRQ] A1} BA1S 93]
AHAAAE Aol M= 73k H 47 (fertilization
Stage) S, 28 BAoAl 2809714 AT 7]
zyos BAskch

e
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A galectin-] {29 27] WAADAE T 24

AR He Hkol ofitial AP galectin-1
o] Yxjo] 27| At T Wk Hole=A]
47| el =A7IRE Feh 2 557 A
MRS HET T F RNAS FE510] Aol ANEst
ST 94| galectin-l f74F] 27] AYEAE E
& RT-PCRI} 7| g2 ol-8sto] AR 23}
(Fig. 1) 4] galectin-1-2 o] TAlA = A& U
S| et 7] ol e o] ofsiAl S5t
7] AsEeH = Al 2 S7HE Hdd 3l WA
<7k Aui710lA A SR Hek 5 0d
oM 25A7HA] D FES FAlBIeH, Fotk -
30of BhA] 26l o} FA S7IRE & Fo} 540
7] 52 WSS Holep} o]F A f1asloirt:

#'-"H——-__H—_——ﬁ_-ﬁ—,

Fig. 1. RT-PCR analysis of galectin-1 during early developmental stage. F: fertillzation stage, B: blastula stage, G:
gastrula stage, N: neurula stage, day after hatching (DAH) 0~55.
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7} (Fig. 2) galectin—l z%x}g] HlE.o B3l 5 (o
HRE Z7hE)7) ARl on] 9 48 XI5
o7} 83} 3 5Y0f| AAJAQ S B T
WIPEoR Bohots & SAstach. ot 5
25U7HA] galectin-1 F-74A2] H
SJ91T 0ol el ek o] Z7lel
o]l 7P B EE Hylo, 7ot & UF
E]&= galectin-1 --27}0] W&l afFo L ogEe
ghlstaict HA] galectin-12] WA real-time
PCRO|| o3t Aekzlo] BA Al okx] AJ3YsH
RT-PCRe] 2o} A1 HRe molalrh

o
P
[0
=

Relative mRNA expression

F B G N 0 5 10 15 20 25 30 35 40 45 50 55
Developmental stages

Fig. 2. Quantitative real-time PCR analysis of the expression
patterns of olive flounder galectin-1 showing the relative levels
of galectin-] mRNA in eggs and developmental stages. F:
fertillzation, B: blastula, G: gastrula, N: neurula, day after

hatching (DAH) 0~55.

YA galectin-1 AR 2AY Wy HA

A7 WG] ol o+~ galecin-10] g2]9]
ol 2o s Yoty
PP chobe g ge] IS Aok 248
2}z WE=R)so] RT-PCRI} 117|958 olgslo] =
AFstaTh 57HLE YR A galectin-1-2 T, 9,
Ao sl W= 1, vlgelAs ks e
Sick 29709 PR oM 8 9, A, wlA wt

H galectin-1 SXIXIQ| Ld 2A 059

ohzt A=2u], & oPfu|of Ak galectin-1 F-74}
of dgo] BHI= Ut (Fig. 3).

Mu Fin Eye Gill Br Sto Int Kd Sp Li

Galectin-1
5month
ACTB

Mu Fin Eye Gill Br Sto Int Kd Sp Li

29month

ACTB

Fig. 3. RT-PCR analysis of galectin-1 mRNA expression
in various tissues of different size of fish. Mu: muscle,
Br: brain, Sto: stomach, Int: intestine, Kd: kidney, Sp:
spleen, Li: Liver
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Fig. 4. Quantitative real-time PCR analysis of the expression
patterns of olive flounder galectin-1 showing the relative
levels of galectin-1 mRNA in different tissues. Mus: muscle,
Br: brain, Sto: stomach, Int: intestine, Kd: kidney, Sp: spleen,
Li: Liver.
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Galectn-1 §72}0] WIRE 58} 5 0243 E] Lpeh}
7) Aapste] Ao okt Z7hE Hol et &
o0z 8k 55U AN FTMIE B
o, 728 the02 HollA] go] YATE ow

PRIk Yx)o] £8be WA Ul ki H)
L 8l F3US AFE PEH0R el
AR 2B B8k 5 1 AN E P doti
49 S FEBHE typsinogen & 2UAE] HY
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Ir

H]E/\ KHO] ES A3sH Hoh (Kurokawa and
Suzuki, 1996). Ho| AF|o} 2o HHAHE 7|7
o] Pdul Aol 2Bk A} Bulslo] 2}
s loll ) SAIE) A 2} 5
ZJof|x|o] o] iAo = F7kE= A o= Heltk

& A Aol 2] AJolof 1o A 2] oflA]
galectin-1 -34S} WEo] A VAL (Fig. 2, 4)
3} 2 20458 LAJA2] 917} ¥ o] (Kurokawa
and Suzuki, 1996) 30 7301] 71sA o2 SAJE L7}

FE= ol se 4

o, 235} 3 3047 galectin-1 -5z} Wialeko] G2

M| stk A2 galectin-10] {4 7\}1]01_4 Hg}
ol EAs

AtA A UM 227 8l

A7 O {1] AJoje] Z22of W galectin-1
ARt whele ERIst AT 57 |A|e} 2970
z A, A=gfu], 9]

A= o] Lt
ZZ] 0| A] galectin-1
TrdXH %*?ﬂ‘%‘:ol %;]% | A vebst=d of= 1
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%]o] Qlth= o]Z ®3l (Muramoto and Kamiya, 1992;
Muramoto ef al., 1999)2} LX|oh= Aujo]n, E oL
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1980) 391 ZI<19] A pHELe) A|-folol el
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Hol7]zto] istA dod A o' Erk Kim et galecin-15 5510] AF2|0]9] 27| WACAME Z12jaL
al. 2004)y= gA)8] 27] TATHA dpof] whE a8k AJofo] A WS 2ASHITE 27 WA
] B4 9 P Woll #8]5= pepsinogen®] WA galectin ‘WS ARE Ay}, F3} A 4] Wl

I} Vibrio ichthyoenteri, V. anguillarum, “1Z]31 7]TE1 galectin-1 --417}2] Whalo] A|ZLE|Ql o, K
Edwardsiella tarda®l T3t A4S elst 23t 3 25UA7A] AAE| =7 }8]—9&11}. H3l 5 30~35Y
pepsinogen A7} sz F3}F 3 30 o] 7 of| galectin-1 F-AxFe] W] FAsHA S716H

El Algtoll et g21e] g=go] A Aaske 2s AL L o] 5-9] galecin-l %de}ﬂ TGS AAs
SRRIBIAAL H (mt)o] 47 flok e 2ot Aol sk Adol (1R, 2971E®) e =2
oA galectino] E3Fe HHZ FHlslH, of e galectin WA EARE A, T, A A=2v], 9,
o] Aol dfste] WS 7Rtk Harof weh = 2] AR A SN ofele] 22
(Nio et al., 2005) £8}7]3o] &H13] FY=l= o o] LERIA] okt 27[2AEAClA galectin-]
T 30dA] JA|of AvhHollA galectino] FH|EH o] Fdo] TUbEE A2 Jul7IRE EA =,
ARV mobeo] B2 710E @ Ale2 5 Aefn] J]al = 40| PAJE AL galectin®] 4]

& dollMe A dYARRE 555 Bost T AR 7)ee UERP] el AeR £

= A W 53212 galectin-1 0851 o 78t 3 304 5E galectin®] eAwo] Wol F7}
G2 27EAA A7, L2]aL g2 AdojAl 7ol A Sl A2 At 9] 22o] B/l ulet o9
sk A4S 2APREeH, T1 A3t galectin-1 wH|F] S7Fsto] galectin®] W E3F S715k=
A o] Hx] ApR|ojol| ] A A HAA A Ao ek o]=A Y| 27HTA| A]7]¢]
g0 ofaks 9fet Zlog 253 4= QISIT: wEhA galectin-1 5-442}2] AT} galectino] FH o]
S HY7|so] FAEA o> 27ATA 1} b ZFE O] e A FIsHl e, galectin®)
7gollA] vpolH A, Allatd LejaL 71485 Ao 2 A HARRG-C = P9 27| EA
2] A o7} A EE 2 79 alectin-1 F421] Al719F Agot7loll F8d Ao ekt
A%/ HRRat Whol 7] 2tof| Thgk 7141 A
7h 42 o= yietEc HAR| 2
2 9 2 St 20139 a4kt o) A A(RP-
2013-BT-088) wHro} 43|51 Th
A%/ AR A Aol thigh AgEo]
HE9E 27) A 9] ARR|ofo A F-asith 53 S k|
lectin>- A174/d HARESA B2 7]} slal 3lom
5 E3F ofoFsiet Lectin®] £ % o] galectin Arason, G.J.: Lectins as defence molecules in vertebrates
< offF ol ol EAfst AHZ oz o WA and invertebrates. Fish Shellfish Immunol.,
EHH SIS E@’F - Wﬂ At ShAJRE 6:277-289, 1996.
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