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HURBRAS VE UGS E TR R L&
[3, 37, 5-triiodo-L-thyronine (Ts),
L-thyroxine (T,)]DifLfiziiT BHinks 27
MIFELTWD Z Epmbh, P ZHH T
albumin X° prealbumin, thyroxine-binding
globulin 22 ENFEAEH & LTHHATWS,
AERIZBN TR L A & OFRIREVE 1T
FEEEE ARG LTORAETAEE L, 128 L7
RIRFNVE L DHRIT T W Bz &
WEESNTWEA, Z OlEERRARR LT V23
EERNIZBWTHLVE AEHZE->TWA &
ExbBNTWS, P ZORHFRIRFRLVE Y
FEOERANE, AN OB R LVE B
dilE AR 2R DT LTV D &
Ezbhd,

IR W THRIREVE Y, AR IO
Ife & o Te IR T BB A B 2 ST 5
FIVE L EZEZDBIVTND, ¥ I EFUEE,
WEMEFRIR A VE VMRS 5 Z 3 FL
IR THRESN TV D, 9 I, M
DEFLERIRFRNL B AEGZ 30 L LT
transthyretin (TTR) 2MfEETRY, P =
DL 37 PPN TRRIRF VBV LS
L, HFRIRARVE AR 2 LTS RTRet:
IHBDTENEEZ DD,

Fxd7 v~ v (bluefin tuna, Thunnus
orientalis) DFERMAPERFREDN L2 By L L
T, AFEDYNVEIZ 8% RT3 5h BN DT 2
HEDTRY, ZOHEHEME LTIINICEEN
5 RMRIRAR L E ATER LTS, FIINIZIE

YH LI 73 DM, BRI IVE » OIFENHR
HENTEY, BREEFALVE S ZHETICH
27 (Oncorhynchus keta) “5DFYIN LR &
TS, 49 FTAFHEAIZRBO THYR IR AL
T U ERET D ERERERERW TS &
SolHEHILHEENTWS 2,8 Bifakh
ok & O D IINHRIRA VT 83, SRRk
R0, PIIDAFR, REICRIIETREIIERT
ERVWbDEEZBND, £ TELIE, Ik
BRAS V| ISV RIS B R T B T
B, ST IINOHARARF VT > OBREABE A
T2 EmBEREL LT, EboZ &<, Bk
HRAFNE DL ATHIRIRF NV E VRS S v
R EFER L, EBY R0 DO R LT E
PR HUR R AR L E L SRR L FEA L CE
RZRIEL TN EEZ bND T8, AHFFET
W, P EEARRIRRLE AEE S L0 T
HDTIRAZ v< 7 a|ZBNTHIFET D0
MEFERL, & SIZFOAHERIBEEIC DT
fATHZ LR AR E Lz,

HEELUAE

$HERER o, EIREROTESKFK
PERMIZERTAR LS, CRIE Sz, 552iiHY
n~v/n ((KE10-14kg) ZHV o, SHLELT
RNAlater (Takara) IZ# AL, -20 ‘CCHEER
fEUT1%, IEEKFREFHY v o/ SRR b
D -80 “CTHAMTE TIRIFLTZ,



TR DNA DY B—=2T HHERIFLIZY
v < 7 v fEfARRS 5, TRIzol (Invitrogen)
Z P T total RNA 24l L, 0ligo-dT-30
(Takara) % FIV T, Poly (A)™-RNA Z4h L7z,
KIZ 1ug Poly (A)™-RNA % 0lido-dT 7oA <
—Z T, Superscript II (Invitrogen) {Z
X DWHRERUSEITVY, 15 cDNA & LTz,

A TS &LV S transthyretinig(s
FOEENODEHH> 6, degenerated primer Z1E
LY T n—= TR Tol, EHIELR
77— 8123, 5 RACEEZEH
WTHR Y OELSIA4572, RACE %1% Kawakami et
al. O ZHERLL 7,

sea bream
bluefin

carp

Aenopus

mouse 0.1

Fig. 1. Phylogenitic tree of S vertebrate TTR. Lengths of horizontal lines indicate

the genetic distance. One thousand bootstrap replicates were perfmormed , and values
are shown at the inner nodes. GenBank Accession Nos. for each sequence are:

mouse (BC086926); .Wuripur(AB026996); sea bream (AF059193); carp (AJ544193).

RT-PCR &Kk~ 5 TRIzol ZHVNT total
RNA 24 U7z, 10 ug @ total RNA 7> 5, random
T4 =—, MMV Z W CGEREE T, 1
cDNA & Uiz, Ak TIR OFERMHTIZ IV
7T ~—xH3,

5 -TCCTCTGATGGTGAAAATCCTGGACGC-3™

5 ~ATATGGACTGAGCAGCAAGGCCAAGG-3" Tdh 5,
WEHERR 7 & LT Bactin i@ FZ2 AW
7z,

LI TA VTP AL Ju~<rnm
(bluefin tuna) TIR (bTTR) DAEFI%
pcDNA3. 1(+) (Invtrogen) IZ#EA L
(pcDNA-bTTR) FEBIRZ Z— L& Uiz, RN ¥
—% U FXRFHEE O Hepa-E1 il Y K7
7 ¥ a  ARERWTEAL, 28°CT 24 R

- 96

Fek UTe, HEatk, MIARRIE 2 N 2 ARara
HE Ui, MRaARIRICT, %2 10 oM 12725 X
21Tz, 4CTH——FA MRUGSHTZ,
PG Ny b 7wy Z—Z& VT PVDF A >
T VARG SRR AT o TR, T e
(Biogenesis) % 1 IHUAk, 2 ik L LTAP
PEHUA (Sigma-Aldrich) Z i\, NBT/BCIP
IZX o THREIHT,

LiR—8—S—07 vea EERLERR
RRLEVRBERET vEA 7 AHRK
HRARNE 24K B1 (Japanese flounder
thyroid hormone receptor f1: fIRB1) DA
% (D45245) % pcDNA3. 1(+) IZHEA L7z
(pcDNA-fTR B1), pGV2-TRETK2 (TH-dependent
transcription from the TH-responsive
promoter) (RIERK) N7 F—%LR—F—~
77— L THWE,

48 N7 L—RNZ 4 x 10° EDRE T
Hepa-E1 MHfPNIZ, pGV2-TRETKZ Z~_—= & L
T, & 512 pcDNA-fTR B 1, pcDNA-BTIR,
pcDNA3. 1(+) D 3 D& MAFHLH IR T =7
3 NEICE > TEALL, EABT, 21 M &
L 24 W 28CTA v F a_X—h L, Dual
Luciferase Assay System (Promega) %A\ T
MWEZETT -T2,

HBRELUER

bTTR IIFERERARIEI IV T 453 i, 151 7 2
J BRI A LTz, (AR & OFARIE: & b
Lick ZA, v~ A (Mus musculus) T 38.7%,
Xenopus laevis T37.7 %, =2A (Cyprinus
carpio) T55.4%, gilthead seabream (Sparus
aurata) T8L.3 %&, RUAXFHAE LD
M CmVERESZRD b (Fig. 1), Zh
LYV TRIZZ o= 7 rZBWNTHIFHEL T
D Z EMER S NI,

RT-PCR {2 X 2 FBUFENT DTSV T
> EbEWEERED bz (Fig. 2),—H,
gilthead seabream {233 T AFHEROIN T H{A
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Fig. 2 Expression of bTTR genes in various bluefin
tissues using RT-PCR method. Average of bTTR of liver was
setatone unit. Three inde pendent expreriments were carxied
out,and the data are represented as means+SE. ND, not
detected.

ERWTEWRERESHESILTND, ¥ A8
ZETIINER K O TR DOV T OFATIIAT
STV, HERIZBE LT gilthead
seabream LFELILTWAB LD LE L BTz,

bTTR 23 & NI ARAAHIK & Ty & OREAHE
RN Z A, MIEHIRE DI,
Ty o535 3 7 L OB IR Sz (Fig.
3)e —7, bTTR ZA LTV 2\ pcDNA3. 1(+)
Zay hu—Le UTHWSES, 7t
s hiehotz, BLEOFERNS, bITR X
T, LB T2 Z LAVRE NI,

Fig. 3 Dotblotsof Ty binding to bTTR synthe sized I st
Lysates containg bTTR were incubated with 10* M T5 for over night.

KT, ARXX BREAD ISETDE T A
THRE STV RS NVE VZAE, IR
BlERWr L R—=F——0T A RITT,

PRELIZEZA, fIRBLIIEH LS, &
DT A FEF, bITR % fIRB1 & ILIFEH
SHTTLEMATEZA, NV T = T7—BTEE
EIEERETE2RLE (Fig. 4), Zhit
bTTR 75 fTR B1 DFEEAEE L THEEL, fIRPB1
DEFIE TR SNzl L &2 bz,
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Fig. 4 Transcriptional activities of fTR{31 for 3 5,3%L-
tiiodothyronine (T3). Hepa-El cells were transfected
with the PGV -2TRE TK -luciferase vector together with the

fTRP1 or bTTR expression vector. Cells were seeded ata
density of 0.4 x 10° per well and incubated with 10*M Ty

for 24 h. Each value represents the mean + SEM of three

inde pendent experiments. The mean value of 2x
pcDNAS.1 was setatarelative valueof 1. abandc
groups sharing the same letter codes were not significantly
differentat=p <0.01 by Fisher’s PLSD test.

HARNTIE, BIRIBRLVT ATEDIREAY
DERIRRNE U REEEB &FEE LIcRET
TEE L, TRV E B ER 25| &
BITEEZLNTWE, 2 ABIZEORED
5, TIR 258t IR V& EfEATD 2 L,
F TR BFEET A Z i X BRigFA VT
AERMEBILEND Z LB LN LR o7,
ZDZ END, AFEIIRBWTY RIS LT
ERIL, TRREOHFRBRFLVEVFHEAERLD
EE LIREEOEAWC X > THI S, WL
T RURARA VR VDSV EEER 232 LT
B AJREMED R X Tz,

SRITT v~ 7 e RZREIRROFAER R DI
N, WA FHERIADENIZTFAE T D K
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