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FK506BP= Y& FK506 binding protein 120|2t £2|= 2 HEIEZM single ZH QIS 7t
Ct. FK506BP= HAUEES X, Mtotd AERA I AZ 0 0| QUCE 2 7o FH2 &E
(Pagrus mgjong Ma=2(8°C, 33 psu) X XM EE2Q20°C, 10 psu) SEHO| ‘==AI7] Z, FK506BP &
HXto| Waig pHESHE Z0|Ch HZnt FK506BP SRS a2 X4=2(8°C, 33 psu) X A
F2(20°C, 10 psu)SEHOIM FolX oz B7t5ts A2 LEFRCE O St Aut2 A FK506BP
SR =2 U G2 59| & AEY A0 st WHXIERTXEN IS siota Ko
ot

FK506BP (FK506 binding protein 12) is a small peptide with a single FK506BP domain. It
is involved in suppression of immune response, oxidative stress and inflammation. The
purpose of this study was to investigate the gene expression of FK506BP in red seabream
(Pagrus major) exposure to low water temperature (8°C, 33 psu) and low salinity (20°C,
10 psu). Results showed that, the expression of FK506BP was significantly increased in
the experiment groups, such as low water temperature (8°C, 33 psu), and low salinity (20°C,
10 psu). These results suggest that FK506BP was played roles in biomarker gene on the
environmental stress such as water temperature and salinity.
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Glucose (mg/L) Cortisol (ng/mL) No. Glucose (mg/L) Cortisol (ng/mL) No. Glucose (mg/L) Cortisol (ng/mL)

14.0 1 97 68.7
252 2 86 164.5
22.5 3 155 159.6
14.6 4 157 45

6.2 5 68 306.4
24.5 6 146 178.5
8.1 7 102 2137
20.5 8 129 98.8
21.0 9 148 87.1

333 10 177 727

Fig. 1. Analysis of blood characteristics for selection of experimental fishes. A. control, B. low temperature, C. low salinity.

o

fo [0 H

I ox

_I_,__rQHunJlru
=

fEf ZHH o

0r 2
mo ox
k=)

1o go

Ol'-v-
= Tlo

o

ot

>
e i 09t
-1 oN
10

o
o

b

o0&
N
Of
rir o

x

>
=
o
e
r_l_

E
rin
0
>

o
o
LEZ A SO ZEO| OBt

N e
a2
rin
_l'_|_

Xt S0 FK506BP

rlo
ot
X
D

HH A= dEHC &
St &30 A0 MER =7t HHES H|

Ao 7|= Ti{CHY AHNIE BPkAF7| 2 QU
oto e M= WM M
H|IX| B3 ™ X biomarker gene)E O]
SHA JHHO] HEHE BIHE £ Us

‘”Oﬂ MAg= o”%% M2 i
A

o
o

&
N
rir
>
=
ol
|0
Hu

2t 4=TER HAH=Z

X MBS AR o E|01 ME
E|:’-| S Ao M2 MY, A
7|1 X' 7t SESICHBalbi et

201 Muglca et aI, 2015; Parisi et al., 2017).
SXAMESHH olHIHS EBl ©

LI

< et op ¢
r= > oy oo o

LYHE 8715

ﬁ_

=8 A

nx
Ot
=
il
=
Of
|>
|m
=}
[>
o2 rr rg

(Pagrus majon) 7HH| 2| 2 E2j|20] cqe 74;3 g
Ol QOIM AKX EQMAE 0|83 B0 =X
X241 (next generation sequencing, NGS)2 &
= MAsto] WIS

1|7<lﬂ‘i ﬂri wron MHEl FK506BPE AHE

sow MH|X| R H K2
743 QERfOIC SRIIIR|

[

So| ™y a1 9 M

X UCHLima et al, 2006;

Ingelsson et al, 2009; Kim et al, 2011; Kim et al, 2015).

T
I

= 5! gt

0

—
u9!

=0
E

HE MOE HIEZQRO0C, 33 psu), ME=2(8°C, 33 psu) X M
Z2(0°C, 10 psu) HE{Q| A¥aS FH|TH = 5A[ZH LEAIZILE

Zt AEad 10012|Qf H HE dEioh 20| HAYY 2AE MY
5o AEYA XEZ LT glucose X cortisol EEE 2413}
ol EH = O] M2 X MEzo| IE EEﬂ £ 22 N
£ M7Esto] MOl MHSHRICHFig. 1). CHETC| B glucose
% cortisol =0 X7t H2 A *J’gﬁfﬁ"igﬂi HUxo=z

o
1O A £ glucose X cortisol &2 =X

i o >

3

N ENETE)

8 20| AHTAE 0|SH0) 52 T X2 T -B0°C KX Y
=

o

1=y o

ke[ SR 7* 07 FE'I, H|E, ’.“_'”)%

Total RNA =2 GeneAll RiboEx kit2 AFRSIQICE XM 52

HEE ZHAEE grinder2 S Z AL RiboEx (1 ml/100
mg2 ZA0| 1 T =Hst & H20|M 527 XSt
Chloroform 02 mlE 20iF1 =28 T A20|M 227 YX|5}
UCL AHE2E AHS H4EUS MER tubel| FH
isopropy! alcohol 0.5 miE €0 1027t H20A YX|BIUCY.

$J*'$EI% Aol 4EHS HASIL 75% EtOHE M A%
2 DEPC-water2 =0{ -80°C X2 dZ100| HLSIAULCE RNA
quality =212 AgilentAt2| Bioanalyzer RiboPico 6000 chipS O|&
810] 185/28S H|E 3 RIN (RNA Integration NumbenS ZAFSIRICE,

http://jmls.or.kr



36

=]
[0l

2 2H2 (RT-PCR)

HAL Hh-S(Reverse Transcription, RT)2
iScript cDNA synthesis kit (Biorad Co)E O| &3}t Total RNA 1
ug, iScript 5XMaster mix 4 pl, iScript reverse transcriptase 1 ul
DEPC-waterg E0] X[F EFZ8A 20 plg 0| 42°COIM 14|
7t BH85L0) (DNAE SSIALE AR UM EHS (real-
time PCR)2 iQ SYBR Green Supermix kit (BioRad)E 0|&5t0| ==
ULt cDNA 1 yl, primer 22 1 pl, iQ SYBR Green Supermix
2x) 10 pl ¥ DEPC-water2 238 20 pl EA S
0] real-time PCR machine (CFX96, Biorad)S 0|3}
1 FAYS 2AGIQACL FHXE BEAIFI7| Lo B
2 95°COIA 327t |Xl, 0| 95°COIM 15, 60°COIM 30,
72°CO|M 30EE 45 cydesE EH=IIAH, OIX U2 2 72°COIM
527t SXISIACE Melting curve®| 242 05°C ZH4 22 60°C
Ol MEE 95°CTIHX| &5AIZATH7L O|F 30°COIM 527 RAISHA

Ch HTHA QN REAL 2oidfol 272 229 E(comparative Ct

5

7:|_7F_
S 43S

—

=
=
Fal

=
o
el

o o A}

(A)

*%

Pituitary_FK506 binding protein 5

mRNA level

Control Low temperature

Brain_FK506 binding protein 5

mRNA level

Control Low temperature

Liver_FK508 binding protein 5 *%

mRNA level

Control Low temperature

ol
oz
ro

oY
rok
ol

method)S 0|8310] RERIS| LS ZABIALCE LY
HX2E house keeping FHARl B-acting AHE5H0]
normalizationA| ZACt. Z2H0[H H7|ME2 FK506BP (5'-TACCAGC-
AGGTCCATAAGCG-3"), (5'-AGGGAAGTGGCTAAACGGGA-3'), B-actin
(5'-GGCACTGCTGCCTCCTC-3"), (5'-GCCAGGATGGAGCCTCC-3) &
AccuPower HotStart PCR premix kit (Bioneer Co.)O|Ct.

o) #H

o
72

FK506 binding protein 12= FK506BPE &
OIS ZH= X2 HEIO| (12 kDa)2A],
b 520 immunophilintoi| £3HCHKi

=

oo, B+ FK506BP
HAAK FZ1te| 4
m

et al, 2015). 2t

ol
M

ok
olr

Gill_FK506 binding protein 5

mRNA level

Control Low temperature

Spleen_FK506 binding protein 5 *%

mRNA level

Control Low temperature

Kidney_FK506 binding protein 5

mRNA level

Control Low temperature

Fig. 2. mRNA fold changes of FK506BP by real-time PCR in 2 major exposed to low temperature. A: pituitary, B: brain, C: liver, D gill, E:
spleen, F: kidney. *Significant different from control by Student's #test (**p<0.01).
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Fig. 3. mRNA fold changes of FK506BP by real-time PCR in P major exposed to low salinity. A: pituitary, B: brain, C: liver, D: gill, E:
spleen, F: kidney. *Significant different from control by Student's #test (**p<0.01).

M HAAK B30 2HOI5ID, ot 2HdMAF(reactive oxygen
species)2| BHSO0|E 2OIBCtD 224X UCHKIm et al, 2015).
FK506BPOf| 2tst ARZ = ARZ, F(rat) X MF(mouse)S CHAS
2 2(Liu et al, 2017), YS(Kim et al, 2011), OLEI| I|E A (Kim
et al, 2011) % 2t A BHKim, 2013; Kim, 2015) AHEH
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Vornanen, 2014).
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