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WFZER R DOBEE (3530) : The objective of this study is to elucidate mechanisms involved in
the yolk formation in fish oocytes. Results included development of novel technologies for
separation and quantification of multiple subtypes of a yolk precursor (vitellogenin: Vg);
such techniques were initially developed for the grey mullet, and thereafter applied for
several other teleosts. Findings endow the better understandings on fish oogenesis, as well
as improvement of fish egg quality in aquaculture and development of technologies for the
surveys on the impacts of environmental xenoestrogenic chemicals.

FHRERA

st

(GAEHAT : 1)

[ERES R34 keSS S
19 6, 900, 000 2,070, 000 8,970, 000
20 R 3, 800, 000 1, 140, 000 4,940, 000
21 4R 3, 800, 000 1, 140, 000 4,940, 000
R
R
R 14, 500, 000 4,350, 000 18, 850, 000

D[Ry e s (e
BT E DR - ME  KPES: « KPEES— K
F—U—R:eTuvz=r IR IS N R b n Y U - SRR HIE R



NA Fr~—T1— - BRI

1. WFERMEL IO 5

A ORIV IV T, IR
HORERMENT A ha P = DIEHD T,
BB OB TERIND Z ENTNoT=2D
ITHIB0ERITCTH D, AWFFEDOREH IXENS
THIO CTHEICRE R RS AR 2R A
L. &L DB AT, ETrY 2=

v (Vg) CRELERBRAZ > (A
Hara(1976) : Biochim. Biophys. Acta, 427:
5@5&) D%, RREEITHEDOVgR

?WWL BHOIHEA, HY AT

Uy (Lv), mAEF> (Pv) B’ -=
VIR—=F2 bk (B o) BAETHEREERS
ML TET,

WA, FEO I R AR 12 B 5 2 SR I
LSBT, BT u Y = ORI A&
SEFT-/2EEA A RE TS (N, Hiramatsu
et al. (2005): Biochem. Mol. Biol. Fish.,
Vol.6. pp.431-471), BB, ZHE TOUNEE
TE T T vl i FEOVeZHEL TEZD
NTWER, FEITL < oAFEIT, — RS

(A R @ﬁﬁé@ﬁ S RO g% 4
THIEBMALPICARoTER (“ZH Vg
ETN) , BUE, L OMEAETIE, B
3% A4 7FDVg (VgA, VgB, VgC) MNEIE « 5FA
INTWB, AFATLEBE A TFIT R LTS
T@WE%E%%WW‘&#% [IEzAES
PENEIR DN, IR TER Y 5BET 5
TEIFE LW, REHT IR ST CH A
T, LvOBENOHER SN HVgTH Y | fth s
A 7L OFMEPEIZE LKV, ZDkkIC, &
Ve X A 7 OREGEFEITHA L IR - T
72, TR Y x R R D
O FRRAR S OB - AL A REEICBE T D
HRITIEFIT D720,

— 5., GRS EFICB VT, Ve, Zh
ifﬁﬁ®%%%W%%%&W%%m¢éﬁ
MEAEE LTRSS TE R, SHICRE

@Hﬂ\ FICBWT, OV, (LEwE
@IXFD/I/%ﬁ(IXFD/:/%W

STUAMEELE - BEDC) ZFEAN T 5 72 D AR
FiEERE kbf&ﬁ%ﬁbfwé Ll
RN, ZOERIEASHICHNLERTNSD
w®@m$i w%kbf NE TOINETE
T T SN TN STV D

Z ORI R AR E 2. RBFIE S L — T
[BRDIFEIEALET L (“HA” Vg £T L)

- SR &m FEAT A SN Be R & FF ol
Eoto b, FFA TR L Vg ©
K - @S, TNCENS 2 V-
Rix, A%, AT E2RET HBRICKE
BB E LT ETPHEIND, FFIZ EEDC

IR BIEYAEE OISR EZITH BT, £
&6ﬁ%§ﬁfﬁ%ntﬁ§ AT ARG % b
BT 57121, Vg DT ZEE+ X T
b5, lﬂbbﬁﬁw> Z A TR Vg OFEHL -
WEEIT RIS SN TR WD R BR T
HY . KO EBIZE ST,

2. WHEOHBY

AWFFECix, (1) #EAEO “ZH” v
B, HATHNCRET D TFEORB L8 7
HEoE Uiz, £/, (2) ZANgD AT
REREEBH LM T A EEHME LT, 2
w@ixbm/m/ﬁﬁﬁIU ZONEET AT
PES MBI EA BT 25 L RIREIC, B b
B« KRR TELC i@WE%EA®Wﬂ
LR L=, &5ic, (3) T v
ﬁ(ﬁ?)f%ﬁéht%@%®%ﬁﬁ%-
W E 1 2t FFE D 2RIVl IS+ 5 2 &
BikAH o iz, (4) B 58 s T
Jna—= 7 ULIEVgD—REES T A T F ) —
AREE L, FRVe ORI 7o AR & R
ERRBLEN TS5 2 L b HNE LTz,

3. Wik

AR (1) & (2) O BMICIIERET L
LLTEIIRTZEZH W, (3) TlE, A h= -
~vaAH LA - AFH o EOmLFEE N
oo SHICHIER (4) OBEMTIEK, kEiEEA B
I AFHIIMA, FITVF A - XFZTFFE
RBIFERE T 72, LLFICH BROBNC Tk
AELT,

<HARIZERAWVWEZENVgET VOELE : R -
BIE R DRESLIS K Uy FFRZIEIE DA >

Vg &z FDr/u—=r7 A tadxy
WL ZAT > 72K 7 OFgH 5 cDNA 74 7
FV)—ZER L, 3Mo5EseRE Vg (VgA,
VgB. VgC) @ cDNA % Hifit L 7=,
INEEAOKER . AT OIIRITRAMEA D
%@Ltomﬁwgﬁt%%mﬁ%mmﬁﬁ
B L UORZEENT I S L72%, N Re
FINNTREA R, &4%/@@ Puik% 1
Hy RELET 74 =T 4 —BLOBT LR
DK T T KaHNT 7TROINEE AL
(YP1~YP7) ZRRIL7-, BREAIZNK
b7 X FEELA A AT L. SEICSE BT Vg
B roOBy & OMEMEEZMR L, Eik,
WREAZPUR & L CHIRZERLL 72,

Vg ORE . B2 AWPEAIMIEIL, Smg/kg ik
BHO E2 & 2 [ 5 Lo R BB L,
BT UV, R ES LT LvA, LvB, LvC



W B PR E W CRIMLIE o Vg & i
L7z, 38 Vgix, a1 A4 Z#, A Fnr
FUNTREA BN, PUKEY T RELET
TA=T 4 —BLOFNVIERDOE T T Lk
FAWTRERLL . N RIRT 2 BRECS & fRhT L
oo F7o, HBH7 VgA, VegB #HUR & L
THURZER L 72,

3 Bl Vg D4k - il b MBS
JRABL AN 3 X OAESEIRRS AR T
AT T a7 L CHERIEN &
7=, DNERON & HEIRINE I E O R iR &
L, FIEECERKE), REA T
EEIC L0 BB AMNT LT,

& Vg iZx7 2{bFEH AR EE (CLIA)
DHESL. : % Lv B X O Vg iz 2 bk & K
#l Vg Z F\ T CLIA %7 L 7=, VgA CLIA
T, EFEHUAIC LvA Bk, BERkpiiic
VA Hiik % v /=, VgB CLIA Tix, EFEIC
LvB #ifk, iz VeB ik s Hvy, VgC
CLIA CliXEAH - 55 & 12 LvC bufkz v
Tro SUSIZ 96 7 L— R EHWT, (1) Hifk
DOE, (2) Tr X (3) Bk L
EAEAL LYy Ao, (4) (i
BES LTV o AL S SR & DORIG,
(5) FBHEOPEDIAAT, EHEEHOKR

BN TR O Ve IBEZRH LT,

Fo. ROSKRIE, B ETURE 7
P T LA L BT 2R & LT,
EE2 U : R IR TRE) 1| CHiE L 7= Rk D
A7 (5.3+0.83g, 76.8+1.2mm) & A 7=,
EE2 7% 0.4, 40, 4000 ng/g fafk&E & 725 &
= HITIRYE, BH, AERED %% 5 %
72 AAER N 5 1 A% IS ER M U i & 157,
MmiEHF DK Vg &ix, #S2 L7z CLIA B LW
— S LEGE (SRID) Z2 W CHIE L7z,

<A77 PSNDORBIZEBT 2LT Vg ETNLD
>

fhATRIZ BT 528 Ve B8 L UBE§ % IR
BEROKRHE : A7 CER L RREUEE Hn
T, A ha, AFH, o~ ~wablrLAo
2R Ve t L IE 2 B ICBE#ET &R
ERBE L, —J, FIT R XIFXTFFIC
LT, "7 CTHWEFEZIGHL, 2
SAFEH B O MECINE D B ER L7 Hiik
ZHAWT, MRFREAORRBEEIT- T2,

fhAFRIZ BT 5 28 Ve OB X UORER
EOIERL, W ONCHIEROMES © LRtz
INF-EM Ve &2, RTICBWHEHLEZF
ERISH L TEAENSRERIL, &4 I12o0
TEMEREZRIT O LI, BREEHURE
L 72 R RPUA DO ERIOHIE R (Mancini 72
I% CLIA, YW ONZ real—time PCR %) DT %
17272 4 FFZHOWTIE, BV A XDV E
SKHERHAORE 2GS Z LN LWNET L

L LT, ERO LD AR TEICNA,

KVNg T2 AT OWi % cDNA 7/ o —=>7
WX D& FW oW T, KIGEZ AW T
WA BEAZERT L Z LI XV HURD
IR A LT~ 77,

ZIERATE VgD DNA 7 u—=27 1 kEx 7
FAFEIZBWT, VgD cDNA 7 u—=>1 7 %3
iz, A NIEFRT ERERTIECLY, b
FHP AL XEZ XL, KR Ve 721300
EADNEKIRD D WNIXTF Rh T 2 /g
BL 2R LT-tk, TG IEREFIA L
PCR & RACEJEIZ LY, AT FIIAR T Dfids| %
SZEIZPCRIZE D, ENENET Vg #a—
K42 cDNA DV a—=> 7 %Il

4. HFFERHE
<AIZERAWEZRVgET NVOBE : RH -

HIER DORESLE X Oy FREZIEHE DR >

38l Vg @aFrnru—=7 5507 3
o7 v— 0%, hafEicB T 28D Vg
HEE T 2 7 BBELS & OFEEMED S VgA, VgB
BIOVgCIZHE L, 3 Vg DT I /R
A OFRFEMEIL, BT &~ 2 A BT b @D
>7= (77-80%), VgA L VgB DOFIFRIL
e BT S R 1699 L, VeClix7r I/
i 1272 7535 AR S 4, BIER%Z O VeC iX
VgA - VgB L0k 1+ Th s & TSN,
IEEAORERL KSR YP1, YP2 5 X1V YP3
FREEATHY o TREE N RHEOHST
2 RIS OREMENS . ZHEH VgA,
VgB B LU VgC IZHk L7z LvA, LvB B XL
WLvC EEIE L=, YP4 X LvA &R CHR
MTHoTD, D TENIRKE L, N7 T
ROT7 2 BEECHIIN VgA D Py KA A & —
HL7=7=D, LvA & PvA OEEIKTH D &
Ez b7, YP5 BI O YP6 3586
FENS, RTDB-c THDHI ENHALNZ
7pole, YPTIZY VERTH Y N RKuGT 2
J BEECHIOFEEMED S VgB (2 3k L7z PvB
ThdHI LRI,
Vg ok . LvA, LvB B LU LvC Hiikic
SO LTz iR B & & A 2 2 VgA,
VgB 8L VgC & L7z, B Vg o415
147 VI8 Tl 570 kDa (VgA). 580 kDa
(VgB). 335 kDa (VgC) T& v , SDS-PAGE
TliX 165 kDa (VgA), 160 kDa (VgB). 118
kDa (VgC) Th o7z, VgA BLW VgB IE
B IBE., U o I, VeClity vy
BINRhoTe, —FH, b 35D Vg ik
ENENRRIZPURMEERSZ LRSS
Too FTo. FITKERLL 7 YP5 1% VB Bk o
. YP6 1% VgA Hiikds L O VgB Huikiz K
L7272, YP5 13 VgB HiED p-cB. YP6 I
B-cA & B-cBDEGMHZITHD EEZ LN,
3 B Vg 04tk - JiUpics T, LvA
IXZ DL BT 2 R E THOMEN T
W=DlZxt L, LvB 135 F+&#% 150 kDa @



BRI FRELTERBENLTWE, LvC
IXHEIRRT R CTHOFEICIFIESLITR b
Do T2, [AIERIZ B-cA 3 L O B-eB iZHEIp#E I
RTF Ko7 & UCHEAFE LI223, Py (38T
R BAGRENL EEZ BN, Thb E
HERIOFE RN, VgA I3IIREMAZIZER Y A F
n7=t% . LvA-PvA #HA1K, LvA, PvA B X
O BrcA 1T/ TR L. FefC AR Z13IT &
A ENTEREOT X JBRICRSID Z L
VgB I3 IR E#Ef © LvB, PvB 38 XU p-cB 12

o3 FIRZE L HEDREE LvB MR 172D 2 &

—77. VgC IIIPRHMIfa Clz & A E 2 b L7
WZ ERHBLNT o2, LLEDER Vg (12
Hk L7290 A8 O ik k., FilietEop
BT A TR SN,

3 % Vg 124 % CLIA DOReESL : He T L7-45%
HE R OWPEFRPAIL, VgA 8L VgB Ol
% TIE 0.97~1000 ng/ml, VgC OHIERT
1% 0.48~1000 ng/ml TH-7-, % CLIA I,

TNENO Vg IZxk L TOHRRFERANTES L,

WM E OABRY & AT 2 R Lic, £z,
T AW - BIEBREIT 10%LL T B
X 100%RIH THoTz, TNHDZ Lk,
ffe~r U 7e 8 Vg Il Zkb4 2 R 1L maR
IRFFANORBEORmWNVIERTH L Z L0
RENTz, Uik, fIETHIOH T 3 8o Vg
T B A TN R 72 G R B E R DML S
7o SBIC, 7 I~A, By hAu—Lk b
TN AXHI, A bF, v wraB
FOAFFOMEEHNTIDOHIER
DRERNMEEZBEE LT, RI7RMETHD
AT HTIE 3 Vg 7T, AXHTiLVgB
DI TREXERHER I NI, H D% Vg
ZRET H1-OICITZNZNOFEAER QMR
VB THDZENRINT,

EE2 LA DMF Vg & : = b —/LRBEER
L0444 ng BETIE, TXTD Vg IZHERFR
LIFTdh o7, 40 ng #ETIE, VgA 25 36.15+
9.12 pg/ml, VgB 2% 126.11 + 46.99 pg/ml,
VgC 7% 610.30 + 150.18 pg/ml T » . VgC
EBNKbEL, VgA BN bIRWEZ R LT,
—7J7. 4000 ng FETIEL, VgA 28 3.07 £ 0.57
mg/ml, VgB 7’ 33.25 + 13.58 mg/ml, VgC
73 11.14+1.33 mg/ml TH Y, VgB B2 D
Zinotz, LLEOFERNS, EE2I1ICL VR T
D 3WMVg BFEsNDHZ &, £72, EE2D
EEIZX > T VgB & VgC OiFEE ) iitxd
DI ENREINT,

<RI LU OABFEIIBITHEH Vg ET /LD
HE >

WTIE B 5 7O Vg R TRRRTs n—

=T EN. RTITBIT DR & FERIC,

VgA, VgB, VgC IZmEEnTz, —FH., AT
TR T O 3 Vg ITHFEIPED =V cDNA B

FRFNEFnrsue—=r7&nz, £/=. X
HFUFX T 2HOEEE Vg i/ n—=
TINT=D, RIERA NI D 3 Vg DA
TV —ZEFDEINT, YV ATUSXD
Vg sl & bt WARIMEZ R Lz, S 5612

hZ WA D Vg % 22— K3 2% cDNA 2354551
ICHEES AL, Y A THID T Vg O— kKIS
BT 2 AE S, UL EOMmENG A
® Vg 1%, Foam Aoy Mt %s
RIBIEHD LD, HENIZ 3 Bo Vg
(VgA, VgB, VgC) ~7rfb L7=REliZ, fata

DRFEHEICB TR THL Z &
M BNE 2o T2,
28 Vg 72 13HKT I RBEHOKRH - ¥
BB I OEREOREY : AT XI2BWTRT
DA ZFAWT 3 Vg 2 L5 8R. VeB
Db TER Vg V74 AT THDHZ L %l
BT, ZZTAFHD VgB k58 L CLIA
BIXOSRID ##xr Uiz, £7=. A+ % VgB
D STECY 2= B EBIZEFE VgB O U 7T v 4 A
LE R PCRIEZEMENL LT,

P~ Tk, INEAIHETIC 3D Lv &
Kith L. LvAB (LvA B X ' LvB OEAH4y)
=, —J7. ~a LA ik, o 38
Vg B LUK o 37 Ly 24 L., JF
Hvh LvA, LvB, LvC 8l L7-, F£7-.
DIRTIC S AFZE I TR ST W 2[R O
Vg HIERIL, VgB fFrRM2HERTHD Z
CHERIALGMNT LT,

A4 FFZBWTIE, RTBIIF P D
VgC izxf9 2 ik %z A, iz Vg€ B &
QIR LvC 2 LT, /AR T &
FRRICKTE n~ N7 77 0 —ZHWTH
D6 LvC 25 L ZhEHii & LT
AfED VgC ZHEAIHE T 5 Pk % (ER
L7z, F72. AED VgA B L ¥ VgB DEFI
DH L, C RO —FREFEN) & LTI
ZEARER L, 209 bLERE O Z
BEHOANLRMHER L7z A h 3 5m2eM Vg 12
ST AHPUARE S LIz L kY, Z bk
VegB (BRI THDLZ ERHLNE o7,
T, FMABRZEAEIUR L LR & /ER
L7, &% OPURIE, MxH 2 HsIc X
DI EZ i+ = Lok o T, K& OFER
PURIZR AN G LTz, 2k, 2%
RBETRHLND A FIDOEH Ve I
KL TH, b7 ¥ A TREE 72 SR E R
NI T HYEN TE T2,

PLE, AWFZEIC LY, B TH > 2D
Vg 7 %A 7 %% x5BT 5 EIRC @RI
B ELEFTWEST 28 EET LVATHD
RT CTHESL UT-, F7-. RHEI - V—1%2H
W, 28 Vg OFRLEROHIE, S 61
LA Doy TR & ST LTz, 2
WERHEND & LT, fhofkx e fill izl n
TlREROHEfZ G L, 28 Vg =7 1%~



— R & D INERBERE N TR D L RRIME 2 i
FL2R b bMESRICHFET S &zl
BN L2 Z &id, ARBFFEDORE ik & L
THRHEIND, ZNOLOMRIZED ., D
YRIZRIC B3 2 BN S HITIRE D | FFICZE
B Vg OB - & - RS, RO
HELEAT 5 et 2 58 < R 5 B B e
Himz & H L, IVEHED 2\ W T o k
(CBRSLOHEBER N R ARt LTz, & 612/
D Vg OERMEZZEE LTfER, IENSRD
Ve b7 A THRRFESH, TRETEY BIE
7R BRBERHMIE OMEEL FIRE & T2 o 72,

5. EMpFEFKGmILE
(WFFEERA . WHIEoHRE e O IE# |12
(T T#R, R L2 TEHDH Y .)

UdEssamsc) (B9 fR)

1. Amano H, Fuyjita T, Hiramatsu N,
Shimizu M, Sawaguchi S, Matsubara T,
Kagawa H, Nagae M, Sullivan CV, Hara
A. (2007) Egg yolk proteins in gray
mullet (Mugil cephalus): purification
and classification of multiple
lipovitellins and other vitellogenin-
derived yolk proteins and molecular
cloning of the parent vitellogenin genes.
J Exp Zool 307A: 324-341.

2. Amano H, Fujita T, Hiramatsu N,
Sawaguchi S, Matsubara T, Sullivan CV,
Hara A. (2007) Purification of multiple
vitellogenins in grey mullet (Mugi/
cephalus). Mar Biol 152: 1215-1225.

3. Amano H, Fujita T, Hiramatsu N,
Kagawa H, Matsubara T, Sullivan CV,
Hara A. (2008) Multiple vitellogenin-
derived yolk proteins in gray mullet
(Mugil cephalus): disparate proteolytic
patterns associated with ovarian follicle
maturation. Mol Reprod Develop 75:
1307-1317.

4. Amano H, Kitamura M, Fujita T,

Hiramatsu N, Todo T, Suyama S, Hara A.

(2008) Purification and characterization
of lipovitellin from Pacific saury
Cololabis saira. Fish Sci 74: 830-836.

5.Amano H, Fujita T, Hiramatsu N,
Kagawa H, Sawaguchi S, Matsubara T,
Sullivan CV and Hara A. (2008)
Molecular alteration of three forms of
vitellogenins and their product yolk
proteins during oocyte growth and
maturation in grey mullet (Mugi/
cephalus). CYBIUM Int J Ichthyol 32 (2)
Suppl: 156-158.

6. Hiramatsu N, Inoue M, Ideuchi H,
Fujita T, Amano H, Matsubara T,
Sullivan CV and Hara A. (2008)

Differential production and uptake of
dual vitellogenins in Japanese medaka
(Oryzias latipes). CYBIUM Int J
Ichthyol 32 (2) Suppl: 260.

7. Hong L, Fujita T, Wada T, Amano H,
Hiramatsu N, Zhang X, Todo T, Hara A.
(2009) Choriogenin and vitellogenin in
red lip mullet (Chelon haematocheilus):

purification,  characterization, and
evaluation as potential biomarkers for
detecting estrogenic activity. Comp

Biochem Physiol 149C: 9-17.

8. Amano H, Kitamura M, Fujita T,
Hiramatsu N, Todo T, Hara A. (2009)
Purification and classification of three
lipovitellin subtypes in the marbled sole
(Pleuronectes yokohamae). Zool Sci 26:
510-516.

9. Hiramatsu N, Luo W, Hong L, Soyano K,
Aoki J, Amano H, Fujita T, Todo T,
Matsubara T, Hara A.  (2010)
Development of evaluation systems for
the detection of estrogenic endocrine
disrupting chemicals (EDCs) in aquatic
environments using estrogen-inducible
biomarkers. Natl. Taiwan Mus. Spec.
Pub. 14: 61-69. (#Fe72 L)

(F=R] G151

1.Amano H, Fujita T, Hiramatsu N,
Matsubara T, Sullivan CV, Hara A.
Purification and classification of egg yolk
proteins derived from multiple
vitellogenins in grey mullet (Mugil
cephalus). 8th International Symposium
on Reproductive Physiology of Fish, June
3-8, 2007, Saint-Malo, France.

2. Hiramatsu N, Inoue M, Ideuchi H,
Fujita T, Amano H, Matsubara T,
Sullivan CV, Hara A. Differential
production and uptake of dual
vitellogenins in Japanese medaka
(Oryzias Iatipes). 8th International
Symposium on Reproductive Physiology
of Fish, June 3-8, 2007, Saint-Malo,
France.

3.4k A - FnHE s - EREEE] - REAX -
SERR S - JR B2 (2007) Development of
immunoassays for choriogenin and
vitellogenin in red lip mullet, Chelon
haematocheilus. “V-hl 19 4FJE H AKPES:
SR, ALWEE R FKESE, 9 H
25-28 H.

4. Amano H, Fuyjita T, Hiramatsu N,
Matsubara T, Sullivan CV, Hara A.
Multiple vitellogenins and their derived
yolk proteins in grey mullet (Mugil
cephalus): differential proteolytic
patterns during oocyte growth and




maturation. 4th Japan-Korea, o AU 2 RECEE - L ®Z (2008)

Korea-Japan  Joint  Meeting  on A4 FaDOEET e OFER, Tk
Reproductive Biology of Aquatic Animals, 20 FEHAKETFEREFTRKE, HERT
p.11, November 6-7, 2007, Nagasaki WS, dRhd T, 3 H 27-31 H.
University, Nagasaki, Japan. 12. Wu M, Aoki J, Hiramatsu N, Hara A,

5. Kunihiro Y, Amano H, Fujita T, Inagawa Soyano K, Zhong J. Estrogenic activities
H, Hiramatsu N, Todo T, Hara A. of coastal aquatic environments in
Purification  of  vitellogenin  and China: evaluation using a model species,
lipovitellin-like yolk protein in hagfish the red lip mullet (Chelon
(Eptatretus burgers). 4th Japan-Korea, haematocheilus). 6th  International
Korea-Japan Joint Meeting on Meeting on Reproductive Biology of
Reproductive Biology of Aquatic Animals, Aquatic Animals of the East China Sea,
p.18, November 6-7, 2007, Nagasaki September 24-27, 2009, Nagasaki,
University, Nagasaki, Japan. Japan.

6. Hiramatsu N, Todo T, Ito T, Massaki K, 13, KEFFR « R - AR - R -
Kasahara A, Amano H, Reading BJ, B EE (2009) ~aH LA OIIFEERY
Matsubara T, Sawaguchi S, Sullivan CV RNET U v OmE R SERk 21 FEH
and Hara A. Yolk assembly in teleost: AKIKPEFEFRTFERE, WHIBFER T %
recent findings on the deposition of ¥ oNZA, 3 H 27-31 H.
ovarian lipids and proteins. World 14. I - BAREZ « REFHR - HEHEE -
Aquaculture, May 19-23, 2008, Busan, Wl « ErmmE - JHE%E - ] 2
Korea. (2010) X4 U F¥m 2 Alernyc=r

7.Kunihiro Y, Hiramatsu N, Fujita T, B0 0®—& —fEEfENT. Fa 22
Amano H, Inagawa H, Todo T, Hara A. FEEARKEFESEEFTRKE, BARARFE
Morecular characterization of hagfish RAZ, JEEIR,3 H 26-30 H.
vitellogenin. 5th International Meeting 15.9 T oVav, G AALFL, R
on Reproductive Biology of Aquatic LA, AR, EHEH, REEE, 1
Animals of the East China Sea, B &2, (2010). AF X EHWE
September 10-11, 2008, Jeju National KET R N 1Y = G RO,
University, Jeju, Korea. Bk 22 I A AOKTESRARE RS, AAK

8. Takahashi M, Hiramatsu N, Fujita T, SFRERAR,  BRIR,3 H 26-30 H.

Amano H, Sawaguchi S, Matsubara T,
Todo T, Hara A. Preparation of (FE) Grot)
recombinant antigens encoding a (FEZER FEME)
C-terminal  peptide of complete Ok yt GFo 1)
vitellogenin subtypes in three-spined OBAFIRDL (Fl 0 1)
stickleback, Gasterosteus aculeatus. 5th
International Meeting on Reproductive (Z Dfh)
Biology of Aquatic Animals of the East AR — br— DA
China Sea, September 10-11, 2008, Jeju http://www. geocities. jp/hlaborato
National University, Jeju, Korea. ry/index. html

9. Amano H, Kotake A, Fujta T,
Hiramatsu N, Todo T, Soyano K, Hara A. 6. WFFUALRK
Development of subtype-specific (1) WrgeiaRE

chemiluminescent immunoassay for J;'i %2}1.7/5 (HARA“ IiKIHIKO)“ n B
vitellogenin in grey mullet. The 7th JEHEIE R « REFBEKPERFARITZERT - 2%
International Symposium of the 21st WH7EE 5+ 40091483

COE programs “Innovative Marine Life
Science for three Es, Edibles, (2) b ey

Environment and Education, in 21st *ﬁ% A%J\f@ (MATSUBARA ~ TAKAHTRO)
Century”, November 17-19, 2008, WNTATBUE NKERS G T v 4 — -
Hokkaido University, Sapporo, Japan. @7%*%?%& JEHD - BR

10, ESLAE Y - KEFASE - BRME - f)gn | DPAEAIES 60443589
2 TAAME - B %@ (2008) (H19—H20: R FA)
XA TFXOETRY 2= b NCE P,
O BIEINEE F OB F D £ UKL, Pk AT T (SOVANO KIYOSHD
20 FHE HAKEFZRRFRE, RKlFKE AN e .
VEPESEED, ﬁ%@%’i’l}% 2??3115_ - R TR FBR BRI e o & — - %

11, FikE2E0E - REFERSE - REINBON - AT BF9E6 % 7 : 80260735



(H19—H20 : LA TEE)

TEAE 2 (TODO TAKASHI)
dbyEE K .
KEFBEKBEREIFITRT - HEH TR
&5 1 60303111
(H19—H20 : SEHERFF2 )

SRS S (HIRAMATSU NAOSHI)

ALHEIE K5 « REFBKPERVFEIISERT - Bh#
&% 5« 10443920

(H19—H20 EHEERF 225

(3) I IEE (LRES)



