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Abstract

cDNA encoding somatolactin (SL) was obtained by RT-PCR from pituitary glands of rock bream (Oplegnathus
fasciatus). The full length cDNA of rock bream somatolactin (rbSL) is 1636 bp long. It contains a 696 bp open reading
frame encoding a signal peptide of 24 amino acids (aa) and a mature protein of 207 aa. rbSL has seven cysteine
residues (Cys’, Cys®, Cys®”, Cys® Cys'™, Cys' and Cys™™) and two potential N-glycosylation sites at positions Asn'®
and Asn'™. The rbSL shares 61.1~92.6% amino acid sequence similarities and 63 ~92.6% nucleotide sequence identities
with other teleost SLs, except for goldfish and channel catfish SL. Amino acid sequence alignment revealed that rbSL
has four conserved domains (Ast, Bsi, Csu and Dsi) common to all SLs. Out of these domains, Ast, Bs. and Ds are
also conserved in all teleost growth hormones and prolactins. The cDNA of rbSL has been cloned into pET expression
vector in order to produce recombinant rbSL in E. coli BL21(DE3) cells. The recombinant protein showed a molecular

weight of 27 kDa in SDS-PAGE.
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(Hippoglossus hippoglossus)[9], sole (Solea senegalensis)[18],
gilthead seabream (Sparus aurata)[2,5], red drum (Sci-
aenops ocellatus)[28], rabbitfish (Siganus guttatus)[3]9} Eu-
sollM SLe &

ropean sea bass (Dicentrachus labrax)[8]
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t}. o] DNAE #3222 SL-R¥ oligo (dC)is primerE o]
43} PCR SZ35}Fth PCR 422 72T o A 30 22 A

search)~

#3F primer annealing,

71 extension

o8}l 3 Bd FE2A FdsA sIsad £
5% 3 wek PCR AHE-8 1.2% agarose gel A7]9%5 S &
Halo] 225 AE 72 A

SL cDNA2| 221t DNA &7 |IME &4

ZZy 3 Uost 5 2w (DNAE cloningdlr] $)3)
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7}8ked lysis A7t} Cell lysatets 12% SDS-PAGEe] 4 7]
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primerZ o]&3te] 3’ @&k cDNAE PCR 5% 8 23,
1180 bp7t Z2Z Atk (Clone 1). 39 dG oligos &
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region¥} 915 bp¢| 3'-untranslated region (UTR)Z -
2101, clone 2 26 bpe] 5-UTR# signal peptide
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9t} o] clone 13} 2¢) 7123t £4 9 E& SLY cDNA
A7) E5} obviedt A Fig. 1o Uehisin.
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Ag b3 u} %3, 207 aal 2 4 ® mature protein
B3 o]7 o] F SLe| mature protein 20414 209 aa
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AGAGACTTCACGACTACTEAMGAATGCACATANTEACAGCCATECAGOGEAGTGTATAGACAGTGTTG 70
MH | M T AMOQRSVWAVL -5
CTCTGACCCTATCTECTTACOGTANGCATCOCACTAGACTGTAAGGMGAGCAGBGCAGCATCTCCCGCT 140
L WPYLLTVSIPLDCKEEQGS ISR 14
GCCOCTCCATCTCCCAAGAGAAACTTCTCBACCGAGTCATCCAGCATGCTGAGCTCATCTACCGCGTCTC 210
CcPSI SQEKLLDRBRVI QHAELIYRVS 38
AGAAGAATCATGCTCTTTGTTTGAAGAGATGTTTGTCCOCTTCCCATTGCAGCTCCAGAGGAACCAAGCT 280
EESCSLFEEMFVPFPLQLQQRNI GA 61
GGCTATGOGTGCATCACCAAAACTTTACCCATCOCCAGCTCCAAAAGTGAAATCCAACAGATATCTGACA 350
GYACITKTLPIPSSKSETIQQlSsoD 84
AATGGTTGCTOCACTCTGTGCTGATGCTGGTCCAGTCGTGGATCGAGCCTTTGETCTACCTGCAGACCAC 420
KWLLHSVLMLYVQSWIEPLVYLQTT 108
ATTGGATCAATACGATGGCGCTCCTGACATGCTACTCAACAAGACCAAGTGGGTGTCTGAGARATTGATC 490
LDQYDGAPDMLLNKTIKWVSEZKTLI 131
AGTCTGGAGCAAGGGGTGGTGGTOCTCATCAAGAAGATGTTGGATGAGGGAATGATGACCACAAACTATA 560
SLEQGVVVLIKKMLDEGMMTT 154
GTGAGCAAGGCATATTCCAGCATGATGTGCAGCCAGAGATGCTGGAATCTGTTATGAGAGACTATACCTT 630
SJE QG | FQHDVQPEMWLESVMRDYTL 178
GCTCAGCTGCTTCAAGAAAGATGOCCATAAGATGGAGACTTTCCTCAAGCTCCTCAAGTGTCGACAGACT 700
L'S CFKKDAHEKMETFLEKLLEKCR QT 20
GACAAATACAACTGCGCATAAAACATAAAGTGCAGCTTTTAAATAATACAATGTTTAGCTTTAAATTAAT 770
DKYNCA 207
TCTTGAGGTTGGTAGCTGTGCACTTATAGATGTGACCATGCCTTAGGCAATCCAGCCTTGTTTGCAATGC 840
AGTACATTCTTTATTGATTGTTTTGGAACACCTTCACACAAAAATAAGTAGGTGTAATGCTGTGCCCTTT 910
CTTCAGCATACTGCATTTTATATTTCCCTGCTCAGTTGTTATTTTAACCTGGCAAAGGCAACAGAGGGCA 980
AACTCCCAAAAGATTATTTGOGTGTCGAGCTGTCAAAAARATCTGCATATCCTGCCATTGATTTCCATTT 1050
CCTTTGTTCTTAACTGGAGT TTGTATTCCTOGCTGGCTCTTGCAGTGTTTTGATTATTCCCACBGCCCCC 1120
AGAGTATTCAGTGAGACTCCOGTTTTAAATGGAGT TGGGTTCACTTCTGCATTAGTGAAATGAAACACTT 1190
TCAGCGGAGATGGGAGTCAAACAGAGAGCAATCACTACTTTAAAAAAGAGACACATTTTGATTGGTGAGA 1260
GAGTGTGTGAGAGAGACACAGAGAGAGAACAAATACCAGATAAAATGAGAGGCAAGCCTTATCTTGAGTG 1330
TTTGGTTAGACACAGGT TTAGATTTGTTGAGTGTTCATGTAAGAATCGTGAATATTTCTATGCCTAAACG 1400
TGCCTAATTTAACCTGAGTGTAGTAAAAGAAGTTGATTATTCACTTTAAATCATCAGGGGATATACAGTT 1470
TAAATTTTAATCGTTAGATGTTATGAATATGTAATGCAGACTGCACTCTACACTTTTGTACTATCATGTG 1540
TAAATAGAAGAAGCCCAATGTACTGTGAAAACCTTTCTAGTCGACCACTGTTGATTTAAGECGCTAATAA 1610
AGCAAGTTTTAGAAAGAAAAAAAAAA 1636

Fig. 1. The nucleotide sequence of rock bream SL and its deduced amino acid sequence. The signal peptide of 24 aa
is underlined. Stop codon is indicated by an asterisk. Seven cysteine residues and the polyadenylation signal
are in bold italic letters. Two potential N-glycosylation sites are boxed.

B3 E% SL wEE LEfo| =9 ok MES F
A2 887 AEolF SLY wEH LE] &g ofn =it
AY AEAS vy} (Table 1). Goldfish9l channel
catfish® A 9slar ofv|dt AL 61.1~926%, 7
QElolE MEE 63~926%9 HE dAE RYoh £9),

808 / ATItEA

EEo] £3 Fo]E (Perciformes) ofF
bass, red drum, rabbitfish$} gilthead sea bream¢] SL o}
o= qQoe zZhz 92.6%, 87.8%, 85.3%, 85.2% (nt.

identity 92.6%, 87.8%, 86.4%, 87.4%), 7}Atw] &
¢l Japanese flounder, Atlantic halibutz}

¢! European sea
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soledl| &= 88.7%, 85.5%, 83% (nt. identity 87.9%, 86.7%,



E%& (Oplegnathus fasciatus) somatolactin cDNA 2] £-4

Table 1. Comparison of rock bream somatolactin cDNA
and deduced protein sequences to those of
other teleosts

Fish species Amino acids  Nucleotides
(similarity %) (Identity %)
European sea bass 92.6 92.6
Flounder 88.7 87.9
Red drum 87.8 87.8
Atlantic halibut 855 86.7
Rabbitfish 85.3 86.4
Gilthead sea bream 85.2 874
Lumpfish 83.1 86.4
Sole 83 84.6
Chum salmon 79.1 78.8
Atlantic cod 75 76.6
White sturgeon 674 71
African lungfish 65.2 63
Eel 61.1 66.3
Channel catfish 57.8 61.6
Goldfish 493 57.7

Holx g, goldfish} channel catfishe] 2% 49.3% (nt.
57.7%) %k 57.8% (nt. 61.6%)] F& AFFAL

SL mature protein A}o| 9] H]ao| M Qo] Hulel] U]
T AME FEA4E BT wets, g ofF Apojgl SL

%
£ SL opulieit A BT dA7HA] el AEolf SL
9] oluAt 8L o] &-3le] multiple alignmetE 4=3 3}
Aot (Fig. 2). 2 23, 37] 9] variable domain®|] 2]3}o 1}
ol A+ 4709 conserved domaino] 15-40 aa, 72-105 aa,
119-146 aa$} 173-206 aaolM FA=HHN oM, ol5 F9&
domain As, Bs, Cout Ds2 W3l &% SL# Eo]
27} SL conserved domain Alo]ol Al gl ofum|i=Ab QG A
TAL 652~100% (Asy), 66.7~100% (Bs), 48.1~100%
(Cs)t 69.7~971% (Do) WUEIHTE 53], Foj53 7}
AU o] Fof =2 Md 9xE BYo), eel, goldfishe}
chanrel catfisho}& & Mg A2 Kol oA AHE

DNAS obu) =2t MAdA A= A} dATe ¢

% Atk % SLAA Yehus 47] 9] domaing 7 E o]
GHe} PRLoJA olu] B3 Hick. FFolf GHY %+,
A, B, C9 D domaing & BE&AE Hola glo] GHY
583 &40 #ejd o2 B Ho| jlove], EF
E 83 A Fo)F SLo| 471 9] conserved domaing] E x|
R CEPEEEEE PEPTLEE AL XL L
& Aoz Azdd.
ofui= Ak A G| alignmento] A 67)2] AJZ~E|Q
(Cys’, Cys®, Cys®, Cysm, Cys™ 3 Cys™)7t
SL ojuj=Ate] B ofujiit Fgjol] $)Aj3}n
A"t 53], C-Leol EAjste 4749 Al2H
(Cys®, Cys™, Cys™ 7 Cys™)9] $12= GH} PRLe|A
#AE = Ao A3 (6], goldfishe} channel catfish
o N-gteko] 1749] Al 289 &7) (Cys™)7h 28 A ¢S
A st o)A 7R HEz o F SL2 7 Al &E ) 2
7% 23 Qlgo] #EH 2, Atlantic codoll A £2] ¥ SL
& reduction®} S-carboxymethylation 402 87]¢] A
2H9 #7158 2t3 Qe Ao 2 wEAr22] ALEY S
S 15, 655} 181, 1982} 206 Abojol e 013} 2& 34
a2 g, A 28| ¢l 429} 180 Alolo] A= free SH group &2
zastel ol g3t AYS BAAA 28 skl
dheha, 59 #9192 BIE 22 9t
g8 o9 SL vuAe e olds A¥e F4a,
29je) N2dQ) ol o\s 2Fel BelsA 4g A
o2 A7dEn

N-glycosylation #4322 (Asn-X-Ser/Thr) &% SL&
Asn'?'3}t Asn'lol] F Rl potential N-glycosylation |
g ztw A%, efo]E 39 alignmento] A chum salmon,
goldfish¢} channel catfish& A2 AAfFA FFHLE
Asn'?'9] N-glycosylation siteE Zt2 9l &5 Istych
(Fig. 2). AZolfollAl &= glycosylation site lump-
fishe= 37)[9], Atlantic cod, Atlantic halibut, sole, eel}
rabbitfish= 271[3,9,14,18,22], Japanese flounder, gilthead
seabream, lungfish, red drum¥} European sea basst= 17]}
2 731 91 =29H1,2,8,17,28], chum salmon [23]3} rainbow
trout[26]&- Asno] Lys®Z X# o] Slo} goldfish[7],
channel catfish[24]9} Z+o] N-glycosylation siteE Ztil 9]
A ¢kth o)A F o]Foll A glycosylation site= TFUELA
Bagu AT, Atlantic codolAl E&]H SLY degly-
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Rock bream
Atlantic halibut
Flounder

le
Rabbitfish
Gilthead sea bream
European sea bass
Red drum
Lumpfish
Atlantic cod

-——MHIMTAMQRSVWAVLLWPYLLTVSIPLDCKEEQGSISRCPSISOEKLLDRVIQHAELIYRVSEESCSLFEEMFVPFP
—=-MNMMTVK-QGVWAALL) YLLAASIPLDCKDEQGSFSACPSISCEKLLDRVIQHAE IYRVSEESCSMFEEMFVPFP

~=-MNMMTVKQQGVWAALLWPYLLTASIPLDCKEEQGSLSRCPSI

KLLDRVIQHAEL I YRVSEESCSMFEEME

VPEP
--——MMTAVKQSGVWAVLLWPYLLAVSIQ DCRDEQGNMSRCPFIS E LDRITQHAEL I SRISEESCSLFEELFVPEP

———MLMFTAIQRGVWVALLWPHLL TASMPLDCREENGNL SRCPT 1 SQ)

LDRVIQHAEL I YRVSEESCSLFEEMFVPFP

——MRMIRAI QGQWAVLLWPYLLTASIPLDCRDEQGVLSHCPSIS KLLDRVIQHAEL [ YRVSEESCSLFEEMF IPFP

PLDCREEQSSLSRCPSI

EKLLDRVIQHAEL [ YRVSEESCSLFEEMEVPFP

LWPYLL
--—MYMMTALQRGVWASLLWPYLITISIPLDCKEECGSLSRCPSISCEKLLDRVIQHAELIYRVSEESCSLFEEMFVPFS
-——MHLVSVIQRGVWAVLLWPNLLASSVPLDCREECGILSRCPSISQEKLLDRVIEHAELIYRVSEESCSLYEDMFIP-—

—TLAAVVVLQVCWAAVLWPCPPTHSSPVDCREECAGSSQCPTISQEKLLDRVIQHTELIYRVS EESCOMFEDMEVPFP

White sturgeon

African lungfish
Eel -——MFSIRMNK
Chum salmon

Goldfish

Channel catfish

b signal peptide----- 4

Rock bream

Atlantic halibut LRLQRN TKALPIPSSKSEIQQ

Flounder LRLQRNQAGYACITKALPIPSSKSEIQQISDTWLLHSVLMLVQS
Eoég_ fish LRLQRNTVGYACITKALPIPSSKSEIQQ

abbitfis

Gilthead sea bream
European sea bass
Red drum

Lumpfish

Atlantic cod VRLQRN
White sturgeon
éf{lcan tungfish

e

Chum salmon
Goldfish
Channel catfish

——=MQKVKVLQVCAWVLLLWRCWGVLGYPLDCKDEQGS I ISCTS
MHNWKGVWLCSLFLTFGQLWNGIL—LAYPLDCKDECGSYTRCTSISLEKLLDRAIQHAELLYRVSEESCTIFEDNFAPFS
KVLQGEVCLMLTHR IVGYPMDCKEDQDG
——-MNMMQVMQSVVWAVLLWPCLVSLGVPLECKDEQGS 1 ILCAST SKEKLLDRVIQHAEL 1 YRVSEESCTLFEEMFVP

—MKKTTVLQVCMVFVVCSLQAV-1GSPVDCPDQDTAGVSCI - ISLEKLLERAVQHAELIHHIAEESKLLFDEMLISFG
——-MIKTKVLQAWMG IWLCAVNGL -LGSDQDCSDRDPTGSRCS-1SVEKLLDRAIQHAEL YR SDEARTLFEEMFIPLL

NTCITKDFPIPTSKNELQQ

ISLEKLLDRVIQHAEL I YHVSEESCTLFEEMFVPVS

- RCPSISLDKLLDRIIQHAELIYRVSEESCTLFEEMYIPSS

LQLQRNQAGYACITKTLPIPSSKSEIQQISDKWLLHSVLMLVQSWIEPLVYLQTTLDQYDGAPDMLHNKTKWVSEKLISL
QAGYACI ISDTWLLHSVLLLVQSWIDPLVYLQTTLDRYDNASEMLLNKTKWVSDKLISL

WIEPLVYLQTTLDRYDNAPDMLLINKTKWVSDKL ISL

[SDKWLLQSVLTLVQSWIEPLVYLQTTLDRYDNAPDVLLNKTKWVSEKLVSL
LQLQRNQAGFTC ITKALATPSSKSEIQQI SDKWLLHSVLMLVQSWIEPLVYLONTLDRYDGAPDMLLINKTKWVSEKL 1SL
LQLQRNQAGYPCITKALPIPSSKSETQQ I SDKWLLHSVLMLVQSWIEPLVYLQTTENRYDGVPDMLLINK TKWVSEKLMSL
LQLORNQAGYACITKALPIPSSKSE1QQ T SDKWLLHSVLMLVQSWIEPLVYLATTMDRYDGAPEMLLNKTKWVSEKL IGL
LQLQRNQAGYACITKAFPIPSSKSETQQT SDKWLLHSVLMLVQSWIGPLAYLQNTMDHYDGAPDMLINKTKWVSEKL I SL
LQFQRNQVGYACITKTLPVPSSKNEIQQISDKWLLHSVL VQSWIEPLVYLQTSLDRYNAAPEMLINKTKWVSEKL I SL
ISDTWLLHSVLMLVQSWIEPLVYLQTTLDRYDDVPDVLINKTKWMSEKL 1 SL
MRTQ NRARNTCITKAFPIPGSKSEIQKISDKWLLHSVLMLVQSWIEPLVYLQKTLDRYDDAPDTILNK TKWVINKLSSL
LVSQRSRNENSCYTKGLRLPSSKSEAQQVSDKWLLHSVL VL VQSWIEPFVYLQRTLDTYNSLPGSL VNKTKWVSDKLPSL
IRAQLSRGGNACSTRSVPIQG---RIQQISDKWL HSTLVVIQSWTGPLQSL K
MRSQRNQAGYTCATKARP I PGSKSETQQ T SDKWLLHSVL ILVQSWIEPLVYLQTTLDRYDDAPDT SEKLLSL
VVNLHISEGTMCSPKTVSVPMSKTEIQQISDKWLLHSVLILVQFWINPLVDVQASLMNYQNAPSALVDRSKLMSTKITSL
PAHQVHGGNSCTSNLVRVPISKLEIQQISDKWLLHSISILVQVWIEPLADLQDSLDMYDNVPSS%ISKTRWMSTKLMNL
|

QITMDLYDNAPDGL WMSTKLMNL

Rock bream EQGVVVLIKKMLDEGMMTTNYSEQGIFQHDVQPEMLESVMRDYTLLSCFKKDAHKMETFLKLLKCRQTDKYNC -
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Fig. 2. Alignment of the amino acid sequence of rock bream somatolactin with other teleost fish somatolactins Six
conserved cysteine residues are indicated with asterisks and the conserved potential N-glycosylation site is
boxed. The four domains of somatolactins are marked as Asy, Bsy, Cst and Dsi.
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2 are non-induced and induced E. coli cell lysates,
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