9232 AFOKICLSZEEEHFBBICEETIRERLEY/TOSHFOOBELE TN
50D L+t T2 —0ENRE
B e HMREEKRE EFE

ERPFEE B REERPF)
KA R(EEXF)

Sk CEEE S B AREIEK. TRIK, MIKEE, YEIREE O SRZ HIRBECE L TR OE
MR T LSO 2T o T d, T bEMKFICEWTIENAC ] &
AL ) EAE L. FBKRTRERNICNaC | 2R AKREEZFEH L TV
By 20L& AHEOBRETRASERO ) b lAGEIC IS R R VE VAT L.

F KBS TS 2 F S L Twh, MANME Vide bITHTEAETE
R, HOMEEAELTEY ., 20 kVE Y ERIENRE OMBICHFET
FRENDORIVE VY OSHEMEENLTRIBEND, LA LTAIVE Y DR EEME
DD FRERNI RIS HTld e v,

PN A T@ﬁﬁkbﬁé&§¢w%/t7D77%/®&£Fﬁ%%ﬁ®%%%ﬁ
fE L. e dMEORERIVE Y OBEFEFD 70T — 5 —HIBOHE AT 2 17
hote ThbbbIAET)DKEDBZTDNARLSL, RV AT —X¥F AV
KISl ) 2N ZFNORERNVE VBIEFH L THE— 5 —HIBOBEE WA %
palE L 72, WIES N BETMR A RBEICI O —=vs L, 20X VAT FER
Gl % g L. BEEMIT 21T o720 ZOfEHE, £ I ADREERVEVEETRIER
252, 3 kb, $7) OEERVEYBETEEENM3. 8kbT, £bIZ6D
DIrY VENHRSNTWE I LD Lz, T ADFREFRVEVICE, MO
RERVEYEORBIZBNT, 147 I /BOXKEDNR LA H, TORKITE
ETORIET LEMAICED SN2, T ARERVEYBETFOEERESE T I
A< —MEFEICE VIEL, 70— 7 — SO MERIT 2472 0728 2 5, IBE
BIfEE L D26 X2 LAF FERICTATAR Y 7 285 (TTTAAA) 3%
BN, TURERVEVEEFOTOE— —RIC S, IRERIGR25 2 6
SO VAFRLEFICTATARY 22 (TATAAA) PFELT, €T A ET )
DT OE— § — SRR BV TIE 6 5 %DOHFVEDTRY b Ltz MHFIRICE W T,

BEAVEYBLOTOT 2 FVEETFOMT KB 2588, BERTO
Pit-1/GHF-1 A THMET- O 70 E — & —fUROMFERS &G T5 2 it L hFES
NHZEDRPHLMIEINTWS, K, 4 ® Pit-1/GHF-1 ® c DNA» 7 B — =~
g X PEIOWRERNVE Y BLOT OIS F Y OMETIHS CORERFIZLDY
B S TWD EEX L NDH, ZOMEEEMIERZRE ST WEV, LT AR
7Y OREARVE VEBETO 7 0E— & —4EI5I2 B1) 5 Pit-1/GHF-1 D& & ER L O
TRAT % HE W 72\






9232 RABOBICEIREEHFRBICEBE T IREFRLEL/ TSI/ FoOBELTH
bOLtTE2—DERE

BB ZE - h B AR (ZEXRZE EFEEH)

EFRZEE B REEKRD)
KAR REEXRD)

(W5t H ]

BT, WK, VEIK. TIEKERERIRBECIC U CHRNOIRRE X RE L. BELOM
HRUOHEREZIT2 o TWbd, T bLHEMAKPICE WTIE, EEREEICH L TEA
A HNa'. Cladda L. F 72K TR B AT L THRMNICNa', Creae
KB BEZ ML TV D, ZO &) L OB HEEN 1 3T IEA RV E > DRk
ERNVEVHESLTEN., TREAEICICIE, KESNVEVYOEEZEF 77 3
—THH TS FULNEGLTVAEI EXFPEHL PIZEINTET WD, MK TFIEREK
RVE Y OVERIZIEMNZE A T A2/ E A LT3R S s »%, REEWMEH 1E
FOGFRFEET ARV E Y EBICKRERHTD 5,

AT, (1) BFEOBEANVE VBIET & OFEHRLO 7 0 — =2 7 E4
RN, (2) MTEEACBILGEERVEYB LU TO T2 F VEETOEESR
& HF Td 5 Pit-1/GHF-1 DMK R B & V& ¥ BET M E A Off & 8K D IR AT
(3) MEOWE AVEVYBLUOT OS2 F U SEAROME, Mo, TR
Wraffw, BB BITLEERVEY ETOT S F 200 & BIEIRENE & IRETAM
BOSFH BT A LR HBWET B,

(e 5 1%]
LS54T DEETFDNADHEEE

LI ABLUTY) OIEREAEE T L. LTI, P T Y OVIRER S R
w4 (SDS) « EDTA, 7u74F—¥Kx&t M) AEBREEEF T3 7C, 1
G R NIRRT 5 EEND 72/ —)V, DVWT Tz /— ) -7 00K A
(1 1) . 25 czooks T Lc#, 220y ) —VvENA., Tl
L-EBEFDNAZT70%Ly ) —VTHv, EDTAZEL M) RIEMRBEE I
B 5o
KUYAS—¥F A Vs (PCR) &bk A LT DRERIVE VBRIEFD
Wigtsro—=v7s7

LS AETYDEERVE VEEFZPCRTHIET S 72012, SBUEETHL 2
WKLl RERVEYcDNADX 7 LA F FEIWEERICE VA TIAT =, T~
FhoVATITAT —EHALFERT A, T A ETYDRHEL Y HEHEEL 7285 F
DNAZGHE L TERLETIAY— LB RAR) AT X (TagqdAY AT



SSRF020
スタンプ


—¥) EHWTPCR%E2TV, MKEKRVE VHEZETFOWH 21IES 25, PCR®
S, BRDNADEMNE® 95T, 14, 79A4A—D7=-Y»7%55C,
245, RYAS—FIZLBMERIEZE7 2C, 355835, WiR&h7DNAWH
A7 A0 = A5 NVESIKI)CTHORERERE., 79 X3 PR ¥ - ICHEBAA KRR ICE
Alzoa—=vr35, KIFizoo—> k)75 X FDNAZWELY 474 *
VFrAVE—3IFx—Vavik (MrH—E) KLY X LAF FERINERET %,
t I AR ANV E VEET DIRERIIGEHL O 75 4 < — A RJUSHEEIC & 5 T
EIAMTERMAEL )T LAZpoly (A) 'RNAZEHE L, &7 ARE L
TV cDNA®DS’ Kk DRI TET v F VYA TI4 -2, i
ERFZICTEIARERVEYmMRNADS K TMHMEL/ZZ cDNAZEKT
5o $ALTIAT—2FVTL I AREANVEVRIZTFOY —F Y AR EAT
W, MECTEBRLZ c DNAZE LAV ETHAKI L, £ 7 AEFVE ¥
HIEF DIEEFRIGEAL & ET 5o

PCRICLBELIALTVOHEFRNE VEEFOTOE—F — O/ O—=V
y

EIALTY) DIBEOBEFDNAZGEFHE L, T2 LT DEEFRVE VEE
Fn5’ Kk ORWICHTAET Vv F L VAT IAY—2HWT, MRS NVE
VEIEFOTOE -5 —EETI THELAZDNAEZART 5. TODNAD3I’ K
MR IRBBER WV TARY (A) BEAE[MLER, £)ITdT7747-¢&
5" K7 v F v AT IAT—FHVWTPCREZITW, X ET)DREKEF NV
EVEEZETFOTOE— 5 —EEE GUEETWA IR 5, WIRLZZDNAZ 7
SAIFRI Y —ICMiRH s O —=v L, X2 LA F FEHEZRET 50

7)) DT FEAIC B B EERE K FPit-1/GHF- 10 c DNAZ b0 — = ¥ 7 L iRk
WV E VIBIETF DIRE FE A O fEAT
TVDOMRTEEXRLY)MRNAZHFHGH L, 765 gt 1077 —YVaeNs -7
5cDNATATIY) — 484 2, SOCDNASATI) =&, T TITHNf
WETHEOLNTWAT Y ADPit-1/GHF-1 c DNAZ 7o -7 LT, N7 )54
Y¥—vav &by )—=v 7 %47, 7Y Pit1/GHF-1 c DNAZ /70 —=7
T5, 26N 72c DNA % KIFHEIEH N2 & — ITHlA#& ., Pit-1/GHF-1 &EHE & Kl
HICKERBRI T THEHU L, VY7 74, BLUDNase7 vy 7Y
VHRMEICLED, ETAETYVORERINVEYEEFOTOE— Y —HIBIIBIT A
Pit-1/GHF-1IZERF DiE AL % FET %o F 727 Pit-1/GHF-1 ¢ DN A ZT)will
JaZEE R 7 & — 1THLA A . BIERE FANBICEA LTSRS 5, R/ 07 4 7
zZd= V5V ATEFI—F (CAT) MEFICUFi L7z I ABLUTT) D
BEANVEVEBETFOTOE—5 —50 c DNA Z [ CAMICEA L, € Dl
BIFACATOEMZME L, Pit-1/GHF-1 D EAIVE VEZF 7B E—4 —% 4
T HIREARELER 2 AT T 56



SSRF020
スタンプ


MERERNVE VERMEE 705 2 F v ZEAOE & AT, T)IEOMWAT
BIOEERNVEVEREETOT 7 F UZHRIT LS I DREDPHH SN TE
LFETO TS F SRR TEEDMMO MO AH ThHL, £ T, MM, BT
HBELTWARERVE VEERBLY 70T 0 FUZFHRcDNADX 7 LA T
FEFIDD b, REENTVEETEZNFNRTA ) TX 7 VAT FEERT %o
COFY) TR VLAFFETO—TELT, T4 DFED cDNATA T 7Y —%
22)—=v L., a4 OREFNVEVERERE TOT S FUHEERDcDNA%
sa—=vZ L, FNLDOX T LAF FESI M ELHT T 2, SOIKHARVE ¥
SR M B & O ERIICZE S SRR EROMITB T B HZEARDIEH
BOEGYERITT 5,

LS|

v XL TYOREANVEVBETOPCRICE A/ O —=VT

LS AETYDRERNVEVEEFEREIC/ O-—=Y 7357200, PCRIZLS
S U—= Y T Ef ol THOLUERETI/I O -V LIz T A ET ) DR

— Sspl
Pst1
Rsal
Hind1
Rsal

iﬁ_ fGH Gene

HH_ Rsal

2 3 4 5 6
P£1 P{Z
| A
Pr3 Pr4
<
B
Pr3 Pr2
S <

=
Ll
==t
=]
=
=
<

Kb

Fig. 1. Amplification of flounder

23.2— growth hormone gene fragments by

2‘6‘ - polymerase chain reaction (PCR). The

4.4 — location of primers are indicated by

2.3 arrow heads, and the amplified DNAs
2.0 — were shown by lines

0.56—



SSRF020
スタンプ


REANVEVYCDNADX 7 LA F FERINKEWER LT 74 —cHWT, €7
AET) OFREDOEEFDNADL S PC RIZL Y MEESR IVE ¥ BETUW A OB
e BIlhole EIADKERNEVEEFTIEFig. 1LIKRLAEIIE, 7
SA<—1¢&2, 3&4, 3E2TOPCRTENEFN0G6, 2.1, 2.3, KbORE D
W DEIEE N COILTSAT—3E2THOPCRICED LTI AWERILE
VEBEFOESESBIEE N, 7)) ORERANVEVEEFTEF I g, 21T
L72& ) T954~—5k4, 67, 8ET7TTHOPCRTHMERIVEYHEHIZTA
BxRAN—F HW A 038R S iz,

E — L] et
8 s =3 o
0 a, QA a,
| Ili# Jil]llll
B yGH Gene
1 2 3 4 5 6
PrS Pra
|
3 A
Pre6 Pr7
B <
B
Pr8 Pr7
> <«

Fig. 2. Amplification of yellowtail growth hormone gene fragment by polymerase
chain reaction (PCR).The location of primers are indicated by arrow heads, and the
amplified DNAs were shown by lines.
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Fig. 3. Structure of flounder and yellowtail growth hormone genes.
Intron4 1 Exon5
f tgactgaccaactcacccttaag GCCAATCAGGATGGAGCAGGTGGATTCTCTGAGAGTTCGGTGCTC
kkkkkkkkk  kkkkk kk kkokkokokokokok ok ok ok ok ok ok ok kX Kk ok ok ok ok ok ok * ok ok ok X Kk
y atcttgaccaacttaccctgcag GCCAATCAGGACGGAGCAGAGATGTTCTCTGACGTCTCGGCCCTC
63
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105 Intron5
f CTGTTCGCCTGCTTTAAGAAGGATATGCACAAG gtgggggttaatgaaaatgtaatgatgatgtaatg
hhk ok kkkkk kk kkkkkkkhkk khkhkkAkkkk kkkkk kk * *
y TTGCTGGCCTGTTTCAAGAAGGACATGCACAAG gtgggagtcgggtggggatggaacagtgggagtac

147

Fig. 4. Nucleotide sequences of exon5 in flounder (f) and yellowtail (y)

growth hormone genes.


SSRF020
スタンプ


hhbIsVUYEDX s LAF FES A7) OB ERRTAEF i g. 41HRL
Frbd . 147 I /AT —FT24 2 0L FFFHRETARLBVTRKRLT
B, COREGEETFLANTOELTH L EDHHALT

b 5 ARE AN E VBET OIS RIGE O [

S ) R E ARV E Y OIEERIAER T TICHB L TVv7zdte 7 2 OBRA LV E Vil
(EF OIEERIEEIEE & 2107z o TV v, MR T OSEB e b T 23T & b
%fn%—&-%ﬁ%%ﬁ?%tbu@%@ﬁﬁ%@ﬁﬁ%a%m&%g#m¢5
T L ARARCH bo £ 2T I AWEFNVE Y HETOERERNMGENE 774 <
— R BTELT & 0 T L 720 '

GATC P

Fig. 5. Determination of the transcription
start site.

Primer extention analysis was carried out
using flounder pituitary poly(A)*RNA and
synthetic primer complementary to a 5'-end
region of flounder growth hormone gene.
Lane P is the primer extension product, and
lanes G, A, T,C are the sequencing ladder of
flounder growth hormone gene using the
same primer.
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Fig. 6. Comparison of nucleotide sequenses of promoter regions for flounder (f)
and yellowtail (y) growth hormone genes.
Arrows indicate transcription start sites. Asterisks show matching residues in both

sequences. Gaps are introduced to maximize the matching.
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Fig. 7. Comparison of mammalian, avian and teleost GH genes.
Exons are shown by boxes.
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Teleost Growth Hormones and Prolactins which Regulate Osmotic Pressure in Fish:

Their Structures, Receptors and Signal Transductions

Kunio Nakashima, Minoru Tanaka and Takeshi Ohkubo®
Department of Biochemistry, Mie University Faculty of Medicine and

*Center for Molecular Biology and Genetics

Summary

Teleosts living in plane or sea water, regulate salt concentration in their
body to maintain osmotic pressure. In sea water, Na* and Cl1™ are excreted from
the body and in plane water, these ions are incorporated into the body. It has
been known that growth hormone (GH) is involved in the adaptation Qf fishes to
sea water and that prolactin (PRL) is involved in their adaptation to plane
water. Both hormones are produced in the pituitary and shear structural
similarity. Their hormone actions are mediated by their specific receptors
localizing on plasma memmbrane of target organs but the molecular mechanisms
for the osmotic regulation by GH and PRL have not yet been known.

In an effort to elucidate the mechanisms of regulatory action of GH and PRL
for the maintenance of osmotic pressure in tleosts, we have cloned and analyzed
two teleost GH genes and their promotor regions. Flounder and yellowtail GH
genes have been amplified by polymerase chain reaction from the testis genomic
DNAs of each teleost, cloned into a E.coli plasmid vector and determined their
nucleotide sequences. The flounder and yellowtail GH genes are 2.3 kb and 3.8
kb in length, respectively, and consist of sii exons. Compared to yellowtail
GH gene, flounder GH gene has 42 bp deletion in the exon.S, consisting with the
14 amino acid deletion in its protein. The transcription start point in
flounder GH gene was determined by a primer extention analysis. TATA boxies
were found at 24 bases and 26 bases upstreams from the transcription start
points in flounder and yellowtail GH genes, respectively. The promotor regions
of both GH genes shear 65% nucleotide sequence homology. In mammals, the
expression of GH and PRL has been known to be regulated by the pituitary-
specific transcription factor, Pit-1/GHF-1. A cDNA for teleost Pit-1/GHF-1 has
been recently cloned, but its binding sites in promotor regions of teleost GH

genes have not yet been identified.
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