Bhpk#& s 0622
7 7B EEE AT R YE B S T REOBESR

£7 N

M

PR RSB S A T e B IR 7R T

B E [EREEMN] AEEORSEETEI, R Y OREEFERE BT HKEEOPEH SR X0 T
Do ZIVETOWIZEND, BTN LR AIIADEE N LT A A st 2 O N WRICE DTE N EE ChHHE
EBZOITWDN, ED 5 FIIFARITEIZAOD TR\, AL Tl BRI O 7255 A B PR AT = A % B
BT D0, 77 B EE AV B EREIC B 2 FTOBIZ F 2 RIE 2282 BHfE LIz, 77 BRI
OYTHEDS B2 Dk 2 I REFAEL , FTo7 75 LNE R CTE D20 | 2B ERETREA AR THEEED S DA FE D DI IE
WICHRRET VE THD,

[7ik] 77 B DRBEREIEEZ DI T 5720, b7 78 e 4 FO7 7 BHflEE O CRBIERE R %21 T-
Too ZNHORONN, FIEAR, f8, B, MZ PRI EREOZA IS U T MISEE O 2 LA fEHT L 7=, MIlAgRES L T,
MIEFOEIEEL Na B L O Cro#eEE, fillb o Na¥, K-ATPase D, SHITHE FEIOARIER /LT /A
(VT) AV R (IT) DB T HRBLEZRAIE LT, ZADOFERE I, FHElOBIR T ORRITHOWDREIEL T HKICE
1TLT2bT 7 7 OB AR FEB% 22 L. Gene Fishing 1512 L0 HHHIR % LR SR RS in -2 R LT,

[(FEREBLRE] N7 7AW AR DARME S BREICATUAE R, IERORIEELE NaBLO CIOREMETL, B
@ Na', K*-ATPase OiF M8 EF- Uiz, MikiREEDIR It~ T, JRAIE TOAF L ORI ATEIE /2T ZE D57
%o Flo, BUR FHT VT & IT OBE FRBNEFY, JREDE KL CEREOKIERBMMESNIZEE X DND, RIT, K
KBATLI=hT7 7 DR EARR T % AV C, Gene Fishing 1EIC LR BERITLIC I > CRIENEL T D85 52 A
I == T, T OFER Bl 3 FESE., R T Eh 5 2 FEED cDNA Wiy 24537, 11K FEh 51554172 cDNA
(ACP9-H & ACP14-H) I33EIZ, ##ld> mRNA @ 3MlEIRA 2 —RLIb D Tho 7o, KBTI BBLED (LAY
T IVHA I PCR {ETHENTLTAE S, ACP9-H 13847 1 H H T mRNA &35 1.7 5 EH- L. 2 B H T, F7-,
ACP14-H 131714 2 A H TIIBATANTHRL T mRNA &3 =KL 72, ACP14-H 1%, ME/KEREE [ CHERE I DA tEE
5 D—2EZB2HN5,

1. EREVIRAM FHEORBERTIT, fBCB L E ORB LR E

HIER oA MmITHE CHAELTZEEZ LN WD, HAID
A DOFEELIK, ETHK OIS EREED T DM
TEEVEHERFL . THREFRL C& 72, MKOE BRI
D ASREIL R WO P CHEN I SN TE 2L O T, HiE
EOBIHY DO T THEL OB DD—>THA), FlFEIE
BT TRESRE R FES W T B2 ZRIEBRBE DO CRLE L
TWD, AT 2DAIBIE, MK, VUK, AKIZ T B, £
ZITHE S, TR, UK, WK EIE T
N5, 2L OBBNTIEKEIZITHEADE B LEIG
TERVIIEMERIICTHDM, SO IR &K D
RAZATE SR TRV L BE | e C & A IR M S S E DM TAE
T,

BT DREEDOYEH EWIUZ LTS, ZIVETICE
(W R0 X a &0 M AR IV IR T R A
WO T, LB #O EEGHI 3T DA A i
EOETFADPEERSN TS Y, F2, A4 ka3 iRN
DR & T8RNV AL S TREISNDZEH 533> TD,
DI BREE D2 A AL & L CHE B R AR
L CA A ke a9 DAV L LT HRER PR
AT FRTHH NI (VT) EAV R (IT), TEIR
POFWSINDT T 7T L ROEAVE | RBIE R EARL
ELTHHULT VIV I CIEL DA A AR RN
T REPHSITND, ZIVETOMFIEN S, 1B 8
(VT E RO R S LT A A et & 2 DN I3 U6

-231-



(ZEDRREINEE CTHDHEEZ LI TNDI, D5 THIFE
HIXFIZALTIF 2, AEFZED BV, fSEOIRSETE
FRENABI Sy FREO MG LARREA AR L . TR MRS BRI
DIENEAED Sy T AEBEII A = A W LN THIET
BB, BT, TNFETIZEDIV TR T 705
Mz B3 72 012 IRBERENC B 28RO 4 F A R
ETHIEHEBIELZ,
AIFFEOM B LT 7 BRIV, 77 BHEIC
VX THE DS B DA 2 T REMFAE T 5, T ThEAKEAD
"7 7 EBEKBDIRV T 7137 ) 270y = NN TL .
ENHDT ) DEHIDV ARSI TS, LTei> T, 778
IR BT TIEREE B s THERED S BAFFE T D DI
IEFHRRET NEW TS, T TR TIE, N7
7. INVTTEELT I RSREMEIE L, T S
MU CHRO RS LR B RF OBRR AR T,
WD LT, £ 77 BHED RS E#) e
BAGNCT B8, MMttt EXbNANT 77
(kA . IRVZ 7 (FUKE) . 7377 (kf) . A=z
77 (KM O 4 FliAE VT, BAanlEREICREL (R
BRI ToT-, TNHOROMN, TEAE, fl, &
Wi, iR SR OIS U T RED 221k
ZRENTUT=, MRRSREL L C, IR OREEE Na B LY
ClroOREZPEL CRFETEICIEL Ji DI LR
BN TAA kD T 5% EI%05 Na', K*-ATPase
DOIEVERRIE LT, BIZ BT, BB aEIc B @)
TEFFOLEZ DNABUR TN RA KD | 2B AR
(AR Tl =2 — O SEE=S—F D5 F~
—H—ELTVT &IT &), ZNoD8E 4 7/r—=2
7 U CHBIOEBEFNT LT, ZIDOREREFIZ, Fillo

BRFOURITHWDRELE LT KITBATLIZ N 7
DRR FEB A SREL . WRMDT 17 7L v VT
4 AT A15(DD %) TéD Gene Fishing 1% (Seegene, Inc.)
% T, IRBEANIZ L TORBIL -~V 3 D8
TR UT-, TR T DIE, AR IR BRI s T
FENEAT D 2 RO PR G T & [RE LT,

2. IRAE

2.1 ZURBEOZELECREDAZHA
2. 1.1 ZBEERIBER

2.1.1. 1 E8&H

RBEESEE R 77 B EEL T T
(Takifugu rubripes) , XRY=~ 2 (Tetraodon nigroviridis) . 77
77 (Takifugu niphobles) , A=22-77 (Tetraodon turgidus) %
W= (Fig. 1), ZNENORDOEEIL, 777 974 +
0.06 cm. IRV 727 2.75+0.04 cm, 777 12,61 +0.18cm,
A7 7 5,67 +0.08 cm TH-7z,

2. 1. 1. 2 ZEEBITERHLAMOERR

RBEANAEL T, N7 7 L% 7 713K 33%iE
K. 10%THEK, WIR~EATS T2, IRUZ 7L, 33%ifEK
OIUEK, 109IEK, HAR~BATS R, A3 7703, R
IR, 33%iEK ., 100K ~ATSHT,

B EERTIBNT, BT 3 BRIOAFRE TR DI,
BATHL BAT#% 1 B .2 A A, 3 A BIZREORIE T
oo T2 U BRI D727 272NV 7 71 3 HE D
I A7V IIRATRIL L A H .3 H HOARTHREEEER
U7z, BREL7ZR0RH T, ik, b, TIRiR, i, Bl T2,
IRV ZIHERDS NS iR A BRI T & 7e -T2, 1
Jki%, 5,000 [E#5, 10 47, 4°C Tl L7=t4, MAEE /D HEL

Fig. 1 Four Tetraodontidae species used in the present study.
turgidus

(A)Tiger puffer, (B) Green puffer, (C) Grass puffer, (D) Tetraodon
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-30°C CHETFEL 7=, MMi% RNAlater (Ambion) [Zi= L C-30°CIZ
PRAF LTz, FEE(R, i, Bl LRI 2 CHksL ., -80°C T
TRAFL T, REE DL, Na', K™-ATPase TEM4HIE
T FEVTA XNy 77 —IZRLT-30C TR
L7z,
2. 1. 2 ZBEEBEICREDAFHT
2.1. 2.1 IFPOFBEE. NV CIOREDBRIFE
4 W D3R 33 E O R E 1L A KBRS BT LD,
VAPRO # AEA—4— 5520 % (WESCOR) % > T17->
oo Fio, MAEH O NaJREORIE TR FIIEEICED,
Polarized Zeeman Atomic Absorption Spectrophotometer
Z-5300 (Hitachi) & FIV\Cf 7o 7z, IR CIEEEDHIE
&, 7Y aT AR A—4— (BUCHLER) & JHVNTYT

277,
2.1. 2. 2 fBLERIZHITS Na*, K-ATPase E{HD ;|
iE

BN AT AR U4, 05 (3,000 [E1#E, 5
3T, 4°C) L, BB O Na', K'-ATPase {f £ Folmar
and Dickhoff (1979) 2 [ZFSWTRIEL 7=,

2.2 JUHAHEO VT B&TF. T BGTFORELRTE
)
2.2.1 MU 2RI 092D VT EBF.ITE
EFDEE

772 VTNT & fn1-H (U90880) DA IZ FIV YT, IRV
T T D) IT —H X — A (http:/ww.genoscope.cns. fr/
externe /tetranew/) % BLAST f3ZL. IKUZ 7D VT/IT &
IRAVEDEFNERE LT, RIZIH 77D VT B\IGTE T
BIR ORI ERIET DD N7 7 EIRUT7 T ORI TR
FEENTWBESNE T TA~—LL TRV, 2B 72745 ) A
DNA XV VT #{5F-& IT (a4 PCRIZIZKDHEL | M
FEy kg LT,

2. 2. 2 ZEXRIKIES VT BEF.IT BEFOXER
ZE

1535 E RIS SRR CER I 7= 5 7 7 D RM L O ARER T 36
At L, h—2L RNAZHIH L 72, 877 7 O VT #is
FBIONT B TORSIZ T, BiE{E 10O mRNA &%
HIE CELMETERBREY T VE A PCRIEIZEVHENI LT,
ZDF% HNT, IR TEOM 41 RNA IZEFEND VT
BIOIT © mRNA E2HIE LT,

2. 3 FRBREERGEEEEFORE
2. 3. 1 GeneFishing %IZ& 5B BTG EEE
TFORE

WEARDNORIKITBATLIZ NI 7 7 DN EAUR TR
BH®ATHL 1 BHH, 2 HE) B2/ RNA ZHhHiL,
Genefishing™ DEG Premix Kit % Fl\ \CIERIEE E A O
U CRBIL BT DR T OBEE T T,

2. 3. 2 FRZBBEREEEEEFDRIE

GeneFishing VEIZZVFBLENE(LT HILDRIN
cDNA Wi J1 %7 Ha—27 B8 HiL | StrataClone™
PCR Cloning Kit Z T ¥ —|Zra—=27 Uiz, 155
e — OERAINEIREL DO/ 12 VTR~
7D AT — X X — Z (http:/lgenome.jgi-psf.org/
Takru4/Takrud.home.html) Z BLAST #&5EL . % cDNAED
e G LeBIAFEFRELTZ, EHIZ, TOBEIETD mMRNA
BAWETDHREVT /VZ AL PCRIEIZIOFESIL ., KD
DRSO TISEDFEBIL ~ IV DA b fiRHT LT,

3. IEHER
3. 1 U RAKEDZBTECRED 7R
3.1. 1 E7/xR

WK CEE LIZN 77 B L O 7 7 % RIG/y BR BRI
BATUT ARG, YOKICBATUIZNT 727 19 RO, 2 ik
28 2 IREfHICHE L L7z (Fig. 2) . ftdHEs3 <l 3 HIE
NTOMEENELE LT, 737 7138 DY TH 9
TOMEEBAETF LU, 3% K CTEELIZINIZ 71L&
O STIREETH T X CTOMIRNEF LI, WK TEHE L
AT TR WEKITBATUIZ T~ COfERD 3 FEfHTHE
L7, MO BREE Tl X COMERBAETF L,

3. 1. 2 FSITI2EIT5ZBEEICRE

ISR BREE A~ DA TI o T AR ORFEEL Na'd &
O CIOMREAIELIAE R, HIREMEZR2DIT 20T,
IR, Na 3L O Cro I K N L7 (Fig. 3, CIo#E
H Na L [FBRCIE F L) . LU AR FOEAWIBATHE 1
H235 3 HITHT OISR 2i%EE NaT B KO Croj
FEVIRE FIREZRL ~UTHERFS U QU e,

ZNHDOEROfEEE D Na*, K*-ATPase {2 HIEL
TG R, CIIIE IR G U 2 BT RSN~ 7203
B CIIBATE 1 B D 2 BTN TR DIE 8T
M3 EFLU7 (Fig. 4)

3. 1. 8 SRYIVIZHBIT 5B EEIGHE
33%iE/K CTEIBE LIZIRY 7 7 &K, 10%iEK ., HEKIZ
BATSH, 3 B BICHEC B EAEREL . Na*, K'-ATPase /& 1E
ZRELTZ (Fig. 5). ORGSR, M CITMAITBATLI LD
TR TUIZb OISR @ o T, —F, Bl CIX
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Tiger puffer Green puffer
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S
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)
o
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2 —o— 33%SW —o— 334SW
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S —v—FW
(7]
50 r 50 . . .
0 1 2 3 0 1 2 3
Grass puffer T. turgidus
100| #—e—9—wn 100 ¥—¥—¥—¥%
S
)
B 50/ e
- 75 —=— W —e— 3345W
[ —e— 3345w 10%sW
2 10%SW —v—Fw
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Fig. 2 Survival rates of the Tetraodontidae species after transfer to different osmotic conditions. SW, seawater; FW, fresh water.
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@ 500 320 e W
T 450 280 e
é; 400 = 240
S 350 s 2001
& 300 1 < 160
S
g 250 1 120 4
© 200 0 1 2 3 803 1 2 3
Time after transfer (day) Time after transfer (day)

Fig.3 Plasma osmolarity and Na" concentration in tiger puffer transferred from seawater (SW) to hyposmotic conditions.  FW, fresh water.
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Fig.4 Na', K*-ATPase activity of gill and kidney in tiger puffer transferred from seawater (SW) to hyposmotic conditions. FW, fresh water.

- 234 -



Gill

Na*/K*-ATPase activity
(umols Pi/mg protein/h)

FW 33%SW

100%SW

Kidney

74
64
54
4
31
21
14
0-

FW 33%SW  100%SW

Fig. 5 Na*, K*-ATPase activity of gill and kidney in green puffer transferred from 33% seawater (SW) to different osmotic conditions. FW,
fresh water. a, b, Values with different characters are significantly different (p < 0.05).

WHRAKIZBATUIZD OO D AKIZEBIT LD O L0IE
PED BT,
3. 1. 4 ATV ITIBIT5 B EEGRE

YK CEIB LT AT L 7 7 % i iy BREE A~ T LT RE D
MR ORFEIEE Na™BE Y CroREOELEZRIELT-
i, HRE DN EL R DIZON T, 2B, Na" B LN Clo
TR IIEINL 7= (Fig. 6, CIOIREED Na' L [RIERICHEILT) .
R, WEARICBAT U BIR G, MR oRBFE Na'E
L CroREIXRE AlRE A2 DL~V ECRIK
(2 EH U7, 33%iEK T, 3 H I CIERE alfere L ~L
A EISN QY

ZNHDOERDOHEL g Na*, K*-ATPase &I EL
TAB R G RIS TR EDME T 4D a1 23
Ao, Bl I3 ER 2 ma Abiiz (Fig. 7).
3.2 JUHABED VT BEF. T EEFORELHKRE

)
3.2.1 MY . ZRYIT U D VT EleF.ITE
EFDEE

777 DNTNT i&fs1-JE (85 Kbp) DEH A IEZ, SRUZ
7O NTNT 57 (72 Kop) DEFIERELTRE R, VT
BT T #a 25T 16 [HOBE 70D 15 Hoil
LA DOALEE T RDMRFESN TN, F2, 777D VT
BT (4.5 kbp) & 1T 3151 (3 kbp) DEH AP E LT-AE S
N7 7 IRVZ 7 LI, VT BInFIL3 =%V 2/ hm
BN NT G T1E 4 =% 34U Py B> T
7o HiERdA e 3 oM Tl 58, N7 7T ¢
8 SOV 1=H11 7l A QS M w121 A V20 N = G =0 A
90%LL_LDOFERIMED DTN oTe, NFT7 7 EIRY T
TldIEa— RO R 60%FEE THhD, 77 FlHMiH

3D VT B s 1 IT B s OGOV TORE A
FCELCEES, General and Comparative Endocrinology
FRICERLE Y,
3. 2. 2 RBEEFFIAES VT BEF.IT BEEFORR
TE

VT BEOIT ®mRNA DU /L4 A 2 PCR E R A MENT
L. N7 7 ORBERFIA LD BASFDOFEBIL ~L D2
BYAFRATU T, CORER, VT BB 1, IT BaF3EC, oK
BAT# 1 B B CHRELD BRI bz (Fig. 8),
3. 3 FRMEEERFEEEIZFORTE
3. 3. 1 GeneFishing ;&IZ&k5HHRIRETFEREEER

FOHE

77 7 D% E R SRR O ARG | AR LRI
ST DBINSEEL T, HAKITEAT LI AR W TR B
Na", K*-ATPase {H AN H £HZ L LAHR FECVT BELONUT
BR OB EEDLZED o7, T T, =28
(B HHO RIS T2 HRR T DB LT BATHI
KEAT 1 HE, 2 HHDOEIBREAUR TEEHWLZEIZL,
Genefishing™ DEG Premix Kit % T, /KB T DI
TS TRBIL AN T DB FARR LT, A
8 TIE, 20 FEFEOEE 77 A~ — (Annealing Control
Primer, ACP) & fiv /=, ZO#ER, B2 T 3 FFED
cDNA Wi /. ACP1-K, ACP2-K, ACP18-K 73557z (Fig.
9) o ACP1-K [THAKBATICHES THEL ~LMETFL,
ACP2-K %1 HBIZ EHL7z, ACP18-K 2 HHIZ EFHL
oo —J7, BURTHENNHE 2 FlFEOD cDNA W fr, ACP9-H &
ACP14-H 23MF51172, ACPI-H 1Tk T# 1 H Hvb 2
A B2 TR~ LMK T L, ACP14-H [IRATIZHE
STHRIL LMK FLZ,
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Fig.6 Plasma osmolarity and Na* concentration in Tetraodon turgidus transferred from fresh water (FW) to hyperosmotic conditions.
SW, seawater.

123 Gill 6 Kidney
22
S c —=— SW
5 —o— 33USW
s b 8 4 1o8SW
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£y
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) 1
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Fig. 7 Na', K'-ATPase activity of gill and kidney in Tetraodon turgidus transferred from fresh water (FW) to hyperosmotic conditions.
SW, seawater.

0.051 VT 281 IT
2 2.4
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Fig.8 VT and IT mRNA levels in the hypothalamus of tiger puffer transferred from seawater (SW) to hyposmotic conditions. FW, fresh water.
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0o 1 2 0o 1 2 0

>

ACP18-K

ACP9-H ACP14-H
2 o 1 2 0 1 2 (day)

>

Fig. 9 Differentially expressed genes in the kidney and hypothalamus of tiger puffer transferred from seawater to fresh water.

251 ACP9-H

Relative mRNA level

0 1 2
Time after transfer (day)

ACP14-H

0 1 2
Time after transfer (day)

Fig. 10 Changes in the levels of ACP9-H and ACP14-H mRNAs in the hypothalamus of tiger puffer transferred from seawater to fresh water.

3. 3. 2 FMZELREEEEEFORE

GeneFishing {£IZL > THRHILZ cDNA W D95 | HIR
THEHEFSIZ ACP9-H & ACP14-H A/ —=27L, %
NHOHEFEFESE R ELT-, ACP9-H (X 661 Hi%ko> cDNA
EEHNTEYALE T 7A~—BSI6ARY A 7AVETD
MRNA @ 3 HOfEkE 2 —R LT, ORI
WCGEIR T — 2 —A_ L CTHREMERZR LT3, A B2
[FPEAFF OIS 137 FOBIE FEE b, ZD
FHURIGETFD MRNA DU )LZ A 2 PCR &SR r L,
PORBATIZ o7 mMRNA OZA LT LIRS R, AT 1
A HCmRNA &2359 1.7 % EH L, 2 B B THL7- (Fig.
10),

F7-. ACP14-H 1T 763 HFkD cDNA %5, ACP9-H &
[FREIZHTEBLEAE -0 mRNA O 3O fEEZ = — R L7=H D
THLHIED Tz, EHIT, VT VHAL PCRIEIZEST

YKBATIT -T2 mMRNA OZA LA FRAT LTRSS, B 714 2
H H TIIBATRNCRTL T mRNA B354 72 (Fig. 10) ,

4. & B
4.1 T HABEORBETECEE

ARFIETIL, ETUROINT 7T HETe 4 FEO7 7%
TRBEREIGREZ T, BUNIRT 77 EIRVT 7D 2 fif
EHROVAFHETH 720, IRVTZ TR A XD NSNHD
LAFIZ AL T AR PRI IZ M RNZ e D | 5T
PENFRIRDEEZENDI YT T A7 7 NS R
LTz, 707 713K T 7 CThHD3, EEINRFICITIRIZEEED
PEINT %, Fo I B3 52 8B HBTND, —H,
AL T 7VIAA )N E T DMK T 7T D0, DA
TESITEL Do TELT, WKIEIR SO T HEIBR
FECTHD,
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NI 7 7w AR DRI S BRI RAT T D L T iR
BEE NaBEO CIoREME L, UL, IR FOE
BWIBATE 1 HBX55<R20, kI Z2E0iA
TofBhE N TTHEL 722 0300705, flEE gD Na*, K'-ATPase
DIEPEZ R THDER R CIEIED ER/-LTRY, JRieE
TDOAF L DWIBEFN g o T2 EZ R L TG, Fz,
TR FESC VT & T OBIR THBN EHLIZ03, ZAUTIR
BOWREREL TWD, PKBATLTZARDBEBE IR
TES TN, VT OEZIZIDRERIKTOIROTEE &)
B2 CEBROKERMEDN QWZEE 2N, ZNET
(2, RS C VT MRS I B Z AR
ENTWED O IT ORBEREIZEL 7> TRV, ARFSERE
ST T BIRRE RN B L2/ 2355 0T, Bl
TROFERTIHD, —J7, i Tl Na*, K'-ATPase DIFPEDTE
PRI T RIRBEBREIC BT 514 OEVIARIC
T EETRNWEB R BID, N7 7 aARRE R EEICIR
U7 IR RO SRR S FERE PR A LS & RN T8
HESN TG 9,

Y77 EIR T T TIIRKICBATLIZH O THAE T
T N7 T IR MBI TV A EE X BIVD, IRY
770 Na', K'-ATPase IGHEAFH~THHE, Bl TILRK
BRBE CIHMEAS ER-U, B CII KRBT ORI A LT,
ZOZEE, IRV TR B L ®IREEO M I
W Na', K-ATPase DIFMEN (L L  (RIRBEERBE CIEE
Ng CA A DRI TUHEL | fahisde B Cl oD Y i
JUZFBNTAA L OHEHTERIATON 2 A2 RL T
Do

WIKTZ 7 DA 7 7 13K TS CET, miEf o
12FEEE Na B L O CrOREI AT EA-U T3 THE
UL, AFVHEHICEELEZZONHMTIE N,
K*-ATPase 1&E I IHIREE DN & <72 D223 TR 3 D)
DRBIV, SNV BT bE S Th T, BTl
WHTTEMEAS B3 D M2 Ao, EiREEEREICR TS
AA YR B MBI FTREMED RS ATz, A3 77123
FBAZPEHD A =X NI AR THLN, IS
PEDIENERD HEE 25y 1 AEBEN AN = A L ThHE
Bz N5,

AIRFERERD S, 7 7 B 4 FORE TG REI IR E
BIRBT NG o1, T D5y FEFA AT =2 1 F
725 CNBEEBZBIND, LnL, 77 BRI BRI
THY, FRhT7 7 BOBE RSN 90%LL EFa[RM:
EROLEZ LD * O, IRBITHEIGRED B b faRiA F

TN\ T 77 ) DA NIE R C& A8, 77 BHa IR
RBIEFE O 531 AH =R LORINIET A AT T
WA THD,
4. 2 GeneFishing &Ik 5 ZREEFEEEETF DM
FRAIRER

BB B LR T AR ERSR 5 ikl L
C GeneFishing ¥5% F\ V7=, GeneFishing {1345 EFES D
HEEA AN DI BE7- DD CTHY, itk DD ¥
(ZHRD &, T R TR B RO L
b3 DB THFRIE TED, ABFFETIE, 20 FEOEEY
FA~v—" N IN—D2D T T A~—T 3-7 FffiD PCR jE
MIDMELNDHZEDS, 2R TIE 100 HLL LD ST I2D
W OB B Z AT LB 2 5D, T CEHBIE DK
ELTUE~ AT LA RIEIRN G DD JEECFHED A1
TlE~A7aT7 LA LR WD, AEITHBRICEILE
DRI DBIRA T NFHNAT ) — = T DD/ 78
JETHD,
4.3 MU OFREREEREEEEERTF. ACPO-H &

ACP14-H

IR R LD BLO ZAL T D HHO BB -2 L T,
N7 7 OWE FERLY ACP9-H & ACP14-H Z[RIELT-, 4
(2, B FEEMORERE DRI A R ORI LB TH
L3, ACP9-H 1T /KkB 1T 1 A BICHHEN LA LTk
0. VT R NT O INRRFEERRI IS TR Fo==
—u L TR AEEL(LIC DB B o5, — 5,
ACPL4-H IR TIZ o CRBLEDME T4 25 THY,
WK BRESE T CORUR Fi—=— o  OREIC b aE D &
EZBND, AWFFEREL OB 5 7 halophilic
gene” D AT AV —L U T, i/ BB Gl he s
DR LARIE /S BREE T N7 RE A 3 D8 5 73
EZHNDN, ACPL4-H 132 DRIEITHY 526
o

5. §4DRE

SBOBEL T, T AW THELZ ACPI-H &
ACP14-H DEE nAAEEDIIE SHEREDMRIAN T B
%o FOBIIVT =2—mr BLIOIT =a—n Lo
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Summary

Teleost fish maintain a similar salt content of their body fluids, approximately one-third of seawater (SW),
despite of their external environments. Although strategies for maintaining body fluid homeostasis are different
depending on their habitats, fundamental to osmoregulation is transport of water and ion in the gill and kidney.
Furthermore, various hormones mediate osmotic signals from environment to these organs to regulate
osmoregulatory capability. One of these hormones is neurohypophysial hormones, vasotocin (VT) and isotocin
(IT) secreted from the hypothalamus. The aim of this study is to identify novel genes involved in ionic and
osmotic regulation in pufferfish. Puffers include euryhaline and stenohaline species and are a useful model
animal for studying the molecular mechanism of salinity tolerance by exploiting the fugu genome resources.

Four Tetraodontidae species, tiger puffer, grass puffer, green puffer, and Tetraodon turgidus, were transferred
to four different osmotic conditions (SW, 33%SW, 10%SW, and fresh water (FW)). Their osmolality, [Na"] and
[CIT of the blood and activities of Na*, K*-ATPase in the gill and kidney were assayed. These puffers showed
different salinity tolerance depending on their habitats. In the tiger puffer transferred to FW, the renal Na®,
K*-ATPase activity was increased concomitantly with the decrease of blood osmolality, [Na‘] and [CI].
Additionally, the amounts of VT and IT mRNAs in the hypothalamus were increased one day after transfer.
Therefore, the kidney and hypothalamus of the FW-transferred tiger puffer were used in the screening of novel
osmoregulatory genes.

The GeneFishing technology (Seegene, Inc.), which is an improved differential display method, was applied
to identify novel genes. Three and two differentially expressed cDNAs were obtained from the kidney and
hypothalamus, respectively. Two hypothalamic ¢cDNAs (ACP9-H and ACP14-H) were cloned and their
nucleotide sequences were determined. These two cDNAs encode 3’ part of unknown mRNAs. Their
expression profiles after transfer to FW were determined by real-time PCR. ACP9-H mRNA levels increased on
day 1 and declined to half on day 2. ACP14-H mRNA levels decreased in response to salinity challenge, thus
being a candidate of novel halophilic gene. Further identification of differentially expressed genes in tiger puffer
and successive studies on their functions in puffers will provide valuable information on the molecular mechanism
of salinity tolerance.
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