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Expression of Prolactin Receptor mRNA and Blood Physiological Responses
to Salinity Changes in the Black Porgy Acanthopagrus schlegeli
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We isolated complementary DNA (cDNA) encoding prolactin receptor (PRLR) from gill of black porgy Acan-
thopagrus schlegeli. Tts PRLR cDNA consists of 1,611 base pairs and encodes the protein of 536 amino acids. To
investigate the osmoregulatory abilities of black porgy in different salinities (35, 10 and 0 psu), we examined the
expression of PRLR mRNA in osmoregulatory organs (gill, kidney and intestine) using reverse transcription (RT)-
PCR. In gill and intestine, PRLR mRNA levels were high in 10 psu, and then decreased in O psu, but there is no
changes in kidney. Also, plasma osmolality, Na" and CI levels decreased during the experimental period. These
results suggest that PRLR plays an important role in hormonal regulation in osmoregulatory organs during fresh-
water acclimation, thereby improving the hyper-osmoregulatory ability of black porgy in hypoosmotic envi-

ronments.
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2005), ©]H 3t AT Wl g AEHA B2 EF S5 A
9] Ab5(Carmichael et al., 1984) 2! P47} 2ol g
o] wge} -2 o]abAQl WG-S5 REEHAl Tk B, of A W)
] M AR wEe] Wt dojuAl Heof, o= Ald]
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57h 7] whRe] o1t vhae] SRS rhAIA| H, A e
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Fefli= prolactin (PRL), cortisol, growth hormone (GH), Na'/
K*-ATPase (NKA), arginine vasotocin (AVT) % aquaporins
(AQPs) 53 22 T 23} o] gojslz Zlo= defA
SJth(Pickford and Phillips, 1959; Warne and Balment, 1995;
Chang et al., 2007; Choi and An, 2007; An et al., 2008).
53], PRLE WaiAlold Huls sleols sErow ¢
FollAl Na'o]22] fAlet S5 s, 94 o2 59

ZAe| QI F a3t &85 Sl (Hirano, 1986). PRLY] &
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A3t Bl gt 7)ol Al STk B s vt
(Ruijter and Wendelaar Bonga, 1988). H-%¢|, Eof %-3-3}

= 8SF PRI ool Al EelA Na'el &< jAlst
T Aol Na'/K'-ATPase &= ejAlstar 2] §55 4

3lod o) 5 T3S A EAIZITHMeCormick, 1995). =, PRL
o] e ST} HollA] 38 7o oA YICHNishioka
1988).

o]&]gk PRLZ A3 el EAI5H: PRL 584 (PRLR)H
AdstaS ) v ks 1 B0 7]-]}\]E]E]— A 714 PRLR
cDNAE Zd AZoiFolx] 224 59101, PRLR mRNAZ]
LS opyu], 2% 2 A e AHF %L A 7)ol T2
#2 ] ch(Sandra et al., 1995; Santos et al., 1999, 2001;
Higashimoto et al., 2001; Lee et al., 2006). @&}A4], PRL3}

PRLRE =9l x4 7]1}01]/\1 hydromineral®] #38& 243}

et al.,

= oS "l 9l okl A Slth(Lee et al., 2006).
Al o] 89 M= Acanthopagrus schlegeliz Aol A]
Aol AR sl Zeflelr] AR o8, ol F2E S

5 2 7l iz oo G 2 o

ol 2AES AHgstel sl

A e o w @%/‘] AHESE 24 713el 9] PRLR 4
2k Ws), @4 A4 s5 9 Na', CF 59 o2 559

2

=
HIE A6, AR BdellM 2] AR 8ol #
) 7

12 A-eisich

A30] X EHe 28}

220 L 989 35 AV oA AFSEe 1ndAl AT
8 A% 143104 om, Fa AF 51.016.0 g) 5071E A
el L8l

2818 712952 Min et al. (2003)2] ol
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SESRERE

ol AskrE F7ksto] 10 psu®] B “sollA 2447F 9k
FAAZL T, AL G FE W] & HE(0 psuyellA]

24417 BRF A5 AIFE A I|RE FF 22 20£2°C, AFA

B delE RS AAEgom Hole FEE et
wpoll M B AR QA asA) gkt

, 10 psu A58} HA B0 psuyell Al 24
}\] ] /\] 64 7—01]}4 /\]‘54 5]:1]-3]/‘/\] o UX]—

12 7Hjo], 200 mg/Le
Sigma, USA)E "I $ &, heparin *2]%8 FA](3 mLYE AF

tricaine methan sulphonate (MS-222,

gato] n|R o 2E e A st SIS
Aal7) lel AT Hohe AgelA 1087} AT F, 94
#2](4°C, 10,000 rpm, 58kl Foixl EAL- 74 A7

g, #8771, =8+t F97. HHY
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PRLR cDNA 22|

PRLR 472 355 $18te] f-HA4t & Sparus aurata
(AF253527), Yol Cyprinus carpio (AY661555) Bl TN 4
oy Oncorhynchus mykiss (AF229197) 5 ©]v] Hi1% ElEe]
Al 2 BER Gl f7igS FaE dlo] PRLR forward
primer (5-GAG TGA CTG GAC CAA CAG TA-3"2} PRLR
reverse primer (5'-AAT CTG AGC AGA AGC CAG CA-3"E
AABA

Total RNA:= TRIzol kit (Gibco/BRL, USA)% o]gsfe] 74
5 ol7in Al =315tk 9 HAF HE-E-2 Moloney Murine
Leukemia virusoll4] 2% M-MLV Reverse Transcriptase
(Bioneer, Korea)g ©]-831o] A|lzAte] whge ulet AAJeisict.
Polymerase chain reaction (PCR) W8> BS Taq Master Mix
(Biosesang, Korea)E ©]-8-510] 94°Col|A 5%7F 7] 994 |
3], 94°collA 3027 AW, 57°ColA 3027 primer A3,
72°CellA] 3037F A1 -5 4038] AASISIAL, 72°CollA SH
b AT A RS AABISIYE PCR BES F, T35 cDNA
& 1% agarose geloll ¥17]%9% & 5, DNA TS Zehilo]
pGEM-T Easy Vector (Promega, USAYT 41313137, DH5a
(RBC, Korea)oll &A% &5t} Plasmid Purification Kit
(Cosmo, Korea)Z ©]-83]¢] plasmid DNAZ ¥&]A 7] 5, EcoRl
(Fermentas, USA)S. & DNA ©#H-& zelhJjo], ABI DNA
sequencer (Applied Biosystems, USAYS ©]-€3}%] PRLRS &

7Wa-g A7t

PRLR ¢DNAZ2| 3'4} 5'2| rapid amplification (RACE)

3ugd total RNAS ©]-£3F RACE-PCR HPel 2Jale] 2
&2] PRLR ¢DNA 97|25 A438ISitt. RACE-PCR "
< CapFishing™ Full-length cDNA Premix kit (Seegene,
Korea)s AME-8191 9™, first-strand ¢cDNA /92 oligo (dT)
anchor primer (5'-CTG TGA ATG CTG CGA CTA CGA
T(T)1s-3")2} CapFishing™ adaptorS AMH-3}ch,

3' RACE-PCRZ PRI.R-specific primer (5-CTC CTG TTC
CTG GTC CAA AGA TCA GAG G-3)2} 3' RACE primer (5'-
CTG TGA ATG CTG CGA CTA CGA T35 AH-313ict, PCR
< SeeAmp™ Taq Plus Master Mix 25 uL, first strand cDNA
5uL, 3' RACE primer (10 uM) 1 puL, PRLR-specific primer
(10 uM) 1 pLe} Bt 555 18 uLE F 50 pLE AMESIaL
94°Col|l X 40x37F AHA, 62°ColA] 4037t primer A, 72°C
oA 45t A WSS 408 AAF F, HE A 0HgS
72°CellA] 523t AATSISA.

5' RACE-PCRZ PRLR-specific primer (5-GAA CAG GAG




AEsle] w2 PRLR mRNA 3 2 Ag)7 uks- 65

GCA GAA CAC ACT GCT TCA C-3)¢} 5' RACE primer (5'-
GTC TAC CAG GCA TTC GCT TCA T-3)= A&t
PCR SeeAmp™ Taq Plus Master Mix 25 pL, first strand
¢DNA 5uL, 5' RACE primer (10 pM) 1 pL, PRLR-specific
primer (10 uM) 1 pLS} et T75 18 uLE F 50 uLz ARE
BFSAaL, 94°ColA] 40271 AW/, 62°CelA 40%7) primer A3,
72°CollA] 4527k A1 WSS 408] AAgE -, HE A WSS
72°CellA] 57k AAERIT). PCR RHs- 5, 32 2% 3 A7)

=
A AL oM AET I FUAEA AJREIY

AS =4

WdES e ZJ=01 7] PRLR obv| At vl o] e
BioEdit software (Hall, 1999y AR&sle] 4=335}%I T}, PRLR
ofu] it AEd vl E AT o TS v Ak e
Acanthopagrus schlegeli (the present study) (EF467927), X
B Takifugu rubripes (AB164302), 94t & Sparus aurata
(AF253527), 9] Paralichthys olivaceus (AB047922), ¥-A|71| 4
oy Oncorhynchus mykiss (AF229197), F6°1 Carassius auratus
(AF144012), o] Cyprinus carpio (AY661555)2} T4 ¢1o]
Salmo salar (DQ508436). 7'&+ MEGA 3.1 (Kumar et al.,
2004)] neighbor-joining ®H-S- ©]-8-3lo] AJ3BaI3IT).

Semi-quantitative reverse transcription (RT)-PCR

4% PRLR mRNAS] Z2H (elrn], A7 W 2y wdlS
dolr 7] 251 semi-quantitative RT-PCRS A A|5159t}. o=
FA7Fe] mRNA S gR18b7] flato] ojn] A4H s
o] 7] ML ulEO & PRLR forward primer (5-GAG TGA
CTG GAC CAA CAG TA-3"), PRLR reverse primer (5'-AAT
CTG AGC AGA AGC CAG CA-3)9} UR-EF §AAZ p-
actin forward primer (5'-TCG AGC ACG GTA TTG TGA CC-
3"), B-actin reverse primer (5-ACG GAA CCT CTC ATT
GCC GA-3)Z AAsl] RT-PCRS AAJSI3ITE. PCR BH-&
BS Taq Master Mix (Biosesang, Korea)ys ©|-85}] 94°Ce]|
A 30%7F G4, 57°CollA 3057 primer A, 72°CollA 30
F3E AP, 720CeM HF AENReS SRR IS
PCR Wh&-2] 2182 @42 fl3to] oprtu], 417, ZellA
PRLR¥} B-actin®] A4 cycle 5 ZAFE §, 212} 30 cycle¥}
25 cycle® 333t} PCR WHS- £, 1% agarose gelol] %17]
9% ¢ &, Gelpro 3.1 (KBT, Koreays ©]-&3}o] W54 &
HARRD B-actinol] Tt BlE= LS.

Y MEE 55 0|2 55 5

7} 252 F%F Vapor Pressure Osmometer (Vapro 5520,
WESCOR Co., USA)Z Z7438I3131, €% Na'¢} CI §&&
Biochemistry Autoanalyzer (Hitach 7180, Hitach Co., Japan)=

=355t

o

2} A A e doln AR gt Al JoAE A
SPSS-E7A | 71A == 1 (version 10.0)°] 23+ One-way
ANOVA % Duncan's multiple range tests 2A|3}o] H77+e]
T (P<0.05)5 8IS

2

PRLR cDNA 22|

S AR el A A8 3 E2] oprtlelA 29 total
RNAZ o]8-5l0] RT-PCRe]| 2¢J&}e] Z3%% PRLR ¢DNA T4
& 398702 712 FAEIA AT

PRLR c¢DNA THA°] 7|Hl9-& 7]|2% slo] 3' RACE ¥
5' RACEHl 9&te] 536709 ofu|eAtrs ¥E3Hsla Qs &
L6117 $9712] ¢DNA A7 d-S Asi3ict. 7% PRLR
otu| it MlEE GenBankollA] 1 AFs/dS M & A,
4t 5 PRLR (AAG17629yH= 87%2] =& A6/dS LIE}
9l Wb oo} PRLR (AAV71059)3= 51%, =59 PRLR
(AAF23268)2H= 50%, 18131 747 o1 PRLR (AAG44267)
Tz 50%8] Bl A w2 Aede RAATE A s PRLRS v
& &2 PRLRY Bl A3, 7 242 cystein (C7, C* U
C™, C¥a} Al 711€] putative N-linked glycosylation site (N'*%,
N2, N2oy7F 2 BEo] It 3k WS motif (WSDWT,
211-215 residues)e} 4592 transmembrane domain (230-253
residues)°] & BEH o] IS} Proline-rich region (PPVPGPKI,
Box 1, 264-271 residues)?} &4 GH(LIVT, Box 2, 311-314

residues)°] Z=ABFATHFig. 1).

=

AS =24

/3% PRLR ofF|inte] A 248 S13t AETE 341
A}, 2ol 7] PRLRE AA 7 /9] aF9 150 7%
Hglom, & Aol ARE IS A Bt AEH o

18 fAe oF 5= Q9ltkFig. 2).

N

PRLR mRNAQ| ZTX[H Hi5]

o 420 W& PRLR mRNAQ &8 ALE opyjn], Al
ol A A4S o] g3te] AR AR, 10 psu BT AR T
o1} ol A= PRLR mRNA L&0] 35 psu &l AET
of| n)3le] F-oJEtA 5 WS Bl o), Ao s U

& ESE R Aol WEEH] Akstrk(Fig. 3).

l

& Na, CIr A MEE 5
G s AR Y-S Yoty flste] Na',
il AR S AR Al Na' B2 35 psuollA 179.5
+2.5 meg/L, 10 psuell A 176.811.9 meq/LE 2|3+ 2}o)7}
Ao, 0 psu AT E 171.012.9 meg/LE F2J3H)

H
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Fig. 1. Comparison of PRLR

are bolded and boxed.

3
A% gt frolspl 4

LS, O FEE GEAS B A Basi, ]
35

psuellAl 350.0£3.5 mOsm/kg, 10 psuc]]

Qb Wirgsl, Wiy, 5183, #4871, =34, 493, HHY

1:-MWRDLGLA-VE-VLLCAAVKSNSSSPPGRPVILSCRSPERETETCWANQPGSDEGLETTY
1:-MWRDLELA-VEH-VLLSAAVESNSTSPPGKPVLLSCRSPERETETCWWE PGSDECLPTTY
1:-M-RNSGAMLIHTFIAILTLQAAGVSPPGKPRETSCRSPERETETCWWE PGGDGCLPTTY
1:-M-RNSGAVLIHSFIAKLISQAAGVSAPGKPRLTSCRSPERETETCWWE PGDDGGLPTTY
1:MMWRDVGVTLIHSLILPVVAQGARHTPPGKPKLTSCRSPDKETETCWWEAGSDGGRPTTY
* *
58 : KLYYERERLEGVHECPDYRSAGSNSCFESKSHES INVEYY LEVVASNALGNATSDVEFKMD
58 : REYYERERLEGVHECPDYWSAGSNSCFENKTHILIWVDY Y LEVVASNALGNATSD I FKMD
59: ALYYHLENSETVYECPDYRTAGENSCEENKNDES LWVNYNITVVASNALGKNISDPVEVD
59:GHYYHLENSET I YECPDYRTAGDNSCEENKNDES LWVNYNITVVATNALGRDISDPVEVD
61 : SLFYHKENSETVYECPDYHTAGANSCFENKNEDS IWVNYN I TVVATNALGNNFSDPVDVD
* * o
118 : VMOT IKBNVPENVTLLVVETGDSBYLNIRWEHPRNTDTEGSCWVT I K¥YELRVRQENNNKHK
118 :VMEIMKPNVPENVTLLVVETEDSPYLHIRWEHPRNTDTESGWVTIKYELRIKQEKNNKWK
119:VVYIVQOPNTPEHVTAVVVHDEQGPFVRVSWEKPRTADTRSGWITLLYQLRVKQEKDKEWE
119:VAYIVOPNTPENVTAVVVDEDQGPFVRVSWEKPRTADTRSGW I TLOYQLRVKQKKDKERWE
121 :VVYIVQPHTPENVTVGVLEDEDGPFLRVSWEPPRKADTRSGWITLIYELRVKLEEAEERWE
(e}
178 : AYMSGTOTHFSLYBITPGVVHTVHVRCER LDHGYWSDW TN S THVRVENY VONEKSFRILVA
WSEWTNS TNVKVPN¥VONERSFWILVA
WSEWTT TYVRMPDY I TRERSLWIMIT
WSEWTRTTYVKMPDY I PRERSLWIMIT
WSEWS|ITAS YVKVEDY I PRERSMWILIA
(o]
GVDFHEEMSGOYEDTTNAET INONE
GVDFHLEMSGQSEDSTNALI INONE
GFDKQLLKSGKSEEVFNTL-VIQGE
GFDKQLLKSGKSEEVFNSL-VIQOGE
GFDQOLLKKGKPEEVFNSL-VVQSE

238:TLSATPFMAAMCILVVKRENVKQOCVI
238 : TLSAIPFMAAMCTLIVKRENVKQCVH
239:IFFVFIVVILTWTLNVKRNSVKLCLE
239:IFSVFIVLILTWTLNVKRNSVKLCLE
241 :VFSAFIFLILTWIITLNRSSVKHCLI

-NSI-GPPLB-AS-NEQKRK-KSLIIPA-GFESDWEIEC
-NDI-GPPSD-AS-HCQKRK-KSLITIPA-GFCSDWEIQC
EQELVQDGKDLSE-DCMKSKSPSDIDSGRGSCDSHTLLL
EQELVLDSKBLSE-DEMKSKSPSDCDSGRESEDSRTLLL
KQELMPEGKDLRDVGCLESKSQSDNDSGRGSCDSHTLLM

298 : -PLMMGWKNQIEEY
298 :-PLIVGWKDQMEEY
298 : PP-TTDYDNLLVEY
298:PP-TIDYDDLLVEY
300: PPRSTDYEDLLVEY

349:-K-STHIQNDCAGGTKNETGNFPKNN-KSLSGESLSNAEPSKLQKQQSLGONLMNT-EAT
349: -K-STHIQNDCAGGTKNETGNFPKNN-KSLSGESLSYMEPSKLOKQQCLGONFVNT-EAT
356: ERKC--MDGREGSGSNQHQYSQHGETRWASTESSESQDPEPGSPESANGRGKTWPVVE-PS
356 : EKC--MVGREGSRSDQHQYSQHGETSWASTESSECQGLEPGSPEFSDGRVKTWPVVE--S
360:EKCGGVESKDESSYEEPELLQGQAGSWERLERGDSQVVD--TPDSSDARVKTWPLVESPS

405:EPSPLNQENDVKLFANSDYVDIREHVEKTQEVNVKQLDYSRVEEVN-GDNVLILNNKNL-
405:DPSPLNYDNAVKPFTNSGYVDIRKHVENTQEVNVKQVDYSRVEDVN-GDNVFEILNNKNL—
413:PQ-PQPHHHY-PVGAAK----PAY-HSVPE-IL-NHLS-PHAMSSNY-HQLNH-QDILQ-
412:5--PQPHHHY-QVEAVK----PVY-HSVPE-IL-NHSS-PHAMPANY-QONLQH-QDIPQ—
418 : ITHGSSDNHHYGTLEMPKQHSTSEITYSVPDHLFPTSTSFPHHHHPEYRDSLGEYSEYRHS

463 : PFN-S-YMDFQRQEEKLSADYS—-RVKEVDSNNVVVLQRQDASADTKTLHATGAHKM-GVC
463 : AFNSSGYMDFQRQEEKLSEDYS—-RVKEVGSNNVVVLQIQDMSADTKNPHATGAHKM-GVC
460: QERR----FSKPACRHSQSYNQF---NLD-GIDTPAPGVAPSPSLEYVEVQRVNPENMLL
458:QEGR-—-—--FGKPACRHSQSYTH-—-—————— GLDTPAPGVSPSRSLEYVEVQRINPENMLL
478 :RSPSTGVLYHWEAQHHPQAHSNEFNIRNLERQKEATGFGLPPSRSMEYVEVQKVN-QNQLV

519:-TEE-INSGYVDTIPAPPLM————— === o
521:-TEL-INSEYIDTIPAPPLM-———————— = — e
512 : LRPLSDPNREPEGSDCTRE--DYSKVKEVTSNNILLLQRDMSHQCVDDYSQADQCTTQQP
506: LRPLSDQNREPEGSDYAGE--DYSKVKEVTSNNILLLQRDTSYLCADGYSQAGQCTTQQP
537 : LKPLSSHGRGPSQVQFGRAVVDYSKVNGVNNDNVLLLQRQREMAEAGQYCDYREKEGAEA

570: PH-PCKPAVHQSNSG-MP-Q-EAIRVM-GNGYVDSTVEFNAILPST
564 : PH-PCKPVIYQSHSG-MP-Q-EGMRVM-GNGYVDTTV-—--LMPSY
597 : ERYPTQQQGKTTKDGPVATQLQESTCLTTSGYVD-TV--PTMPTF

297

299

348
348
355

359

404
404
412

417

462
462
459
457
477

518
520
511
505
536

536
538
569
563
596

536
538
609
600
638

amino acid sequence of black porgy Acanthopagrus schlegeli (ABO61870), gilthead seabream Sparus aurata
(AAG17629), common carp Cyprinus carpio (AAVT1059), goldfish Carassius auratus (AAF23268) and rainbow trout Oncorhynchus mykiss
(AAG44267). The sequences were taken from the GenBank/EMBL/DDBJ sequence databases. The amino acid sequences were optimally
aligned to match identical residues which were indicated by the shaded box. The cysteine residues indicate asterisk and the three potential
N-linked glycosylation sites indicate circle. The WS motif is boxed and the transmembrane domain is underlined. The Box 1 and Box 2

]

2313 TH(Table 1). PRLR cDNAT =d sI9laL, Boroll Aeshs 5t

sm/kg, 0 psuell~4| 329.8+8.4 mOsm/kg® & 2 AqtelAls FE oFel T2 opulolA A2l

A=He)
1Sk



j=RLERL Y

100
95

100

Aslo] 1= PRLR mRNA 23 2 427 518
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Paralichthys olivaceus (AB047922)
Symphysodon aequifasciata (DQ834377)

E Oncorhynchus mykiss (AF229197)
100 Salmo salar (DQ508436)

— Carassius auratus (AF144012)

100 I— Cyprinus carpio (AY661555)

Takifugu rubripes (AB164302)

I Acanthopagrus schlegeli (EF467927)

100L—— Sparus aurata (AF253527)

0.1

Fig. 2. Phylogenetic tree based on an amino acid alignment for PRLR in some teleost fish. Bootstrap values (%) are indicated at each node
(1,000 replicates). The score between two protein sequences, which is a measure of the relative phylogenetic relationship between the two
protein, is represented by the horizontal distance in this tree, i.e. the shorter the distance, the more related they are.

Table 1. Plasma osmolality, Na* and CI~ levels during freshwater
acclimation of black porgy Acanthopagrus schlegeli reared in
seawater

Salinity Osmolality (mOsm/kg) Na'(meg/L.)  Cl (meg/L)
35 psu 350.0+3.54 179.5+2.54 153.0£2.34
10 psu 341.0+5.8% 176.8+1.94 145.5+1.0°

0 psu 329.8+8.4¢ 171.0+2.9" 138.3+3.9¢

Values with dissimilar letters are significantly different (P<0.05).
Values are meanstSD (n=5)

4 7|80 opylu], A% A 7 FAeflA] PRLR mRNAS] &
& WskE vwsisict. ok, @4 o2 4 AR s E A)
80 24, PRL-PRLRS] A5 22 7152 A= 33l

s oprtmloll s Baldk Ad7ke] PRLR cDNAE 536712

O],u]L/\]-.__ _LU]—O 31 Q) 0] = i 1,611 H 037] :r“\JE]O% 9,;122]_4'
74 PRLRY o]—w]b/\]— Hjge vE AFo]F2] PRLRY B

g A3}, siatel

ﬁgb]_ 0101 ol _1.1:1

Tt T 87%2] 2 S B
5o wrolehs 247 51%9) 50%
& e E HOﬂL}(Flg 1). B3, & ofFd o]t
AEAS s ¥ A3 WS motif (WSDWT, 211-215
residues)= % BEEHO] QJgl o, E3] WS motif & F HA|
op] kel WSE v W] ofr]heikel Wi PRLRO] Bargl
FolA FL3A HEEO] SIUTHFig 1). WS motife
ligand2}e] Agta} whla 2xpo] Agsl foldingS 3=t 9
o FgAo|m, o] Fe] Mol 8A) st e o1FEkg wA]
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Fig. 3. Expression of PRLR mRNA in tissues of black porgy Acan-
thopagrus schlegeli. One microgram of total RNA prepared from
gill, kidney and intestine was reverse transcribed and amplified
using black porgy PRLR-specific primer. The tissue distributions of
the PRLR were analyzed by RT-PCR. Values with dissimilar letters
are significantly different (P<0.05). Values are means+SD (n=5).
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