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Immunochemical Identification of Female-specific Serum Proteins
in a Viviparous Fish, the White-edged Rockfish (Sebastes
taczanowskii), during Vitellogenesis and Pregnancy,
and after Estrogen Treatment*

Akihiko Hara**, Akihiro TAREMURA***, Takahiro MATSUBARA***

and Kazunor1 TaAkano***

Abstract

Female-specific serum proteins were identified in the serum obtained from viviparous
white-edged rockfish, Sebastes taczanowsk# by immunoelectrophoresis.

Four female-specific serum proteins were found by precipitin reaction in the serum of
vitellogenic and pregnant females, using antiserum against mature female serum absorbed
with male serum. On the other hand, five female-specific serum proteins were detected in the
same serum tested by antiserum against egg extract absorbed with male serum. Moreover,
some of these multiple female-specific serum proteins, varying in number from one to three
in different individuals, occurred in the serum of immature females which had ovaries
containing oocytes at the oil drop stage. In the serum of estrogen-treated males, multiple
female-specific serum proteins similar to those of vitellogenic females were induced to appear
3 days after injection. Based on the identification of iron-binding capacity, at least one of
the female-specific serum proteins was defined to be the vitellogenin of this species.

IHhETEHSORET, WAL --TliPcHBE T2 HEBRED (female-specific serum
protein (s), vitellogenin) 2\ THE I T~ 5 (Wallace, 1978; Wallace & Selman, 1981;
Wiegand, 1982)2:, #EER, HilREBR kI 2 REERND - (Korsgaard & Petersen,
1979 ; Korsgaard, 1982, 1983 ; de Vlaming et al., 1983),

BHEOWEHER I Z 180000 5 H, 14FBI0EABERTHY, ey v+ h 4 =8 Scor-
paenidae i3 110%E L, BbH< OMAERBHIEPLTROR S (Wourms, 1981), Z oROGE R
B—MRICPEIFOBYE L, TRRFQIENL(BERNBREORENR LT, S KE
LTRET S, HBHBEDOBILO L SANMEWIA— PRI T W5,

* JEERFKREFEBHRKERRITEES 40 5 (Contribution No. 40 from the Usujiri Fish-
eries Laboratory, Faculty of Fisheries, Hokkaido University)

BRI RBENS AP RE (Fish Nutrition Division, National Research Institute of
Aquaculture)

QLB KK EF I YOKMAE S EE (Laboratory of Fresh-Water Fish-Culture, Faculty of
Fisheries, Hokkaido University)
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=" 4 L Sebastes taczanowskin AL ERRCEBRT L 7y A2y B OBERTH B, D
METRAEOETOETEFHEE YW ST 5 BT, HERNEELOGEFIRERYT
5 &b, BPRBEEERCRLh L ZoFEAOHRIZ OV T L ERN BN 2T -7, 1o
=AY VRBIC L > TP EEINEEERERIZSOWTLEAE LD T, e CEokf
BEHET5,

mBEeFE

HE EBCHV o= v 4 -3 Sebastes taczanowskis 13, EEETIEOFERIBRETHE LK,
RENBRLR, DRETZEL, RO &M MEET, ZhbOF R 10.9-23.5 cm, {RE 2 18-258 g o HifH
o1,

B BRSO £ 2o EHE 2 A CRBIRD 51T - o, MKITEER T 30 5 HER, 3,000
rpm, 15 SREEOLCMEY 5B L, MEXFHRE T-40C RFELL, ¥, IEEQD
HHBEYB L0, WEERHAOHE»SIEO—RWEHE L, RABFRELL,

HME IEBRIOMOE T 2 HMmEL 7 — A Uicii 0.5 ml 2280 Freund’s com-
plete adjuvant & KR EMCE TEHRT A Licrh, 1BMHFEFT4EREL TERL
2

PEEG T HHMEE, EERIEOBEEOINE 1.35 g % 0.9%, NaCl T, 0.9% NaCl
FAmlinz, £y 2 —Rke2FHA ¥ —CTHHIZL, 12,000 rpm/min T 1 BREGED LH#, B
ERENEE L obROBELBR(ANT=39)%18, “hrx bR LARCERBCRELCIERL
o

EAFRLICRNED, IHRI/4BO 7 —AVlEYINZ, —BHRELEBELCL VI
BEBmuTEELE, ChbOREME TR U FlERE R X OHIPhE RIS 2 i REL
OB,

BRUKEE 12% 7 7 e — A AV REBRKEIEE, HH (1984) REL T, ¥k
HEHERM T °FeCl, ¥ AV RBRBREKBEC LA A — 520427 5 7 4 — L Hij#k (Hara et
al.,, 1983) * REHIZIT » 7,

@GSN AE Ao R0k L CRBEY HBENCHEI D LD, SHERO/N %
T7T7TVERTEELE, BEDAT 7 VETTu HREERL, F574 0 FO~<bF)
VoexzdvvRERT L TREL,

IZAMOSNERER =< ey vABCRERYA, BREE10gH7%h 0lmg D=2
FIOA—A-1TREDB0Y =2 ) —AIZEEL, BENCE—-ESH1:, AE%1,3,579,11
RczrhZhemzHREL, NE278L -,

# -~

EREAORTE

7= EEMEE, WEREEO S — A EMER X CREMEROREESEKE 4 — v EN LI
AU, MUEOBII, IR oo ME M i3 % B0 & b CRUINALEE L7 HiifiE (ab. aF)
&, WHEBEOMEOINE L LFB L BB I T 5 LT % R BRI U o 50 F
(ab. aE) #FHIZ AT, 2 0ORIRBLIME L, Wb 7 — A BENE & 122 Rt T, BRI
EMFELTHhHoTeZ EXRLTV 5,

7 — A HEMEE, ab.aF X L T4 ADWEREY, ab.aB it LT X b 1 KDL KIGT
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Fig. 1. Immunoelectrophoresis of serum and

egg volk proteins of white-edged
rockfish. Four or five precipitin lines
(arrows) were observed in female
serum and egg yolk extracts but not in
male serum. m: pooled mature male
serum ; f: pooled mature female
serum ; egg: egg yolk proteins
extracted with 0.99%, NaCl; ab. akF:
rabbit anti-mature female serum after
absorption with male serum; ab. aE:
rabbit anti-egg yolk extracts after
absorption with male serum.

BINRER A & T 5 KO > R L1,
IHHEBBEBENLIZIE 3 DEOEAMSIC
Srbhtz, Thbb, BRI OB
PR & Iur-PLRERR, R BB L D ICRE)
Licthsg, BLozhbohifct Ui
W TH B, ZNHOWRERE, A\
R+BLD, 2= %PHTHED, THIC
1 oOWHEROARAEE S X 5 e THERT
LL07 EFEATH D,
DB IS DT, ab. aF o LT 4
A, ab.aE 2% LT3 5 ADiLEg s Ees X
i, ThboEBoEE R, 7 —
AHEMETE S o0 L FEETH A, wK
FATHE T ab. aB icsfi < RIG L TR S e
TRRESR 1Y, ab. aF 1o/ LTI E i -
foo TNOHDFERD D, 2 2O RILIMIE > H
WBHZ LI, MICERH RS OBREN
ARETHD = & DRI R,

Fig. 2. Immunoelectrophoresis of vitellogenic female serum (A) and gestational female
serum (B). m: mature male serum ; vf: vitellogenic female serum ; gf : gestational
female serum ; a. aF and a. aE : same as ab. aF and ab. aE in Fig. 1, respectively.
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R B2 & HHRIAICR D h ISR MEES

WCIREIZRCH (12 A) S X OYERE (5 B) R LMo BB S kE <2 - v
EEINCR Lz, MO KE) 2 — iz, HBEOBE ISR E IR ETREINLIEORSD
ERREEIR LRSS, EMNEEVTEAD SRk -1,

DRI DM (K 2A4) Tikab. aF o L, BEA~KEX < BB LAMER L, BB L b Ok
PO < OB S e B e I ERRIC N 2. T, 2 A b OB OREIZEE W 1 KD THEEMN
ﬁ%éhto#ﬁ,%ﬂEmﬂLtﬁﬁﬁibwm%ﬁﬁmaF%ﬁkt%A&ﬁ%’%%mﬁ
TIh, SHICEDHM GERD b5 IRBRARS b, F7ab aF 1ot L TG o b
TR S o iR (L, ab. aBE %ﬁﬁlf o5
&, I DB BERE LTES IR, L
L, ab.aF o U CHIE L BB L 0
DK X IR, ab.aE ok LTIz L A
FRD BRI D5 T,

HT&FE&‘W)ME LRI LERKE 5 — v (K
2B) (¥, EMEMICIIISEIIER RO S
%éﬂtm}ﬂﬁf%ot# ab. aF & ab.
al omprmiFic k@ L CED b hicRE R
L DOWRERIE T — 2 S S <A, B
FIEIIC ST Z ol S A Bl LT
WAHZ ERTRL T,

K 312 R A O M1E O %5 Bk E) <
£ —v R EEINZRLI, 20 5% No.1-3
D3R ({F£ 122-12.8 cm, (A 30-36g) (%

8 HICHE L L 0T, AT KRR & 2
TURMEHEFIBI LT & T o 2oy, R
MBZEOFS, No. 1 & 3 oEE Ao
i, No.2 (k& TG LOBERETH -7
(K 4), ThboRMAM T, ab.aF kL
ab.aB Xt L THEME & R e < MG %

T&fhote (K3), —H, 1 HckELre T+ w—
No.4-6 © K Zh i (5 & 12.8-13.6 cm, (A & Fig. 3. Immunoelectrophoresis of immature
34-42 g) 1T\ ‘f/ﬂ %) BRI P 48 A A fish serum. im: immature fish serum ;

im. f: immature female serum ; ab. aF
T2 ERHBFRCE D (K4, Zh and ab. aE : same as Fig. 1. Individ-

B o U 1M i (X ab. aF B L Cab.aEicst L, ual numbers are corresponding to the
BFRICL - T 1-3 KROWEEEZTER Lic, T numbers of Fig. 4.
e, BRI ORI 3 @ fE 03X
TWBE SR, A (K1) CROAL ab.aF 1o LCR LB & 0 o8+ 2 g No.
L 6D 2@, FRPRAICZR SR BRI No.4 & 50 2 @I Eh FARD bR
(4 3).

IX oS rABRAOHRENTER
EA LT A - A-1TR T L e HE RN E O REEE GkE) < & — v B 5 ITR L, AUFE
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Fig. 4. Histology of gonads of various individuals. x110. Individual numbers corre-
spond to the numbers in Fig. 3. Oocytes of immature fish, No. 1 and 3, were at the
perinucleolus stage. Qocytes of immature female fish, with one to three female-
specific serum proteins (Fig. 3), were at the oil drop stage. Gonad of immature fish,
No. 2, was a testis.

A#EDEATEIC ab. aF % X 0 ab. aB it L, BH X 012 1 ROWBEE B S hic, Ol
L5 HEAEI, REFEICARBEICL - 7o, TR EBRVGT, 3 AEICIZN S oL BERRIZINETZ AL
o7 - viEFC RO kB2 —v (K1) ERETHH, ToHk 11 BE THAILE
{LixBDd B ich » 72,

MR MBEEEOKESHE

6 IC S L OMEIMEO RIERRKEN <& — v XD — T4 2757 4 —DERER
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ab.aE
5

Fig. 6. Immunoelectrophoresis (A) and its
autoradiography (B) of mature male

+ e and female sera mixed with **FeCl,.
One iron-binding female-specific serum
Fig. 5. Immunoelectrophoresis of estrogen- protein, but not transferrin, was obser-

treated male fish. The antigen wells
were filled with the serum collected
from fish 0(C), 1(D1), 3(D3), 5(D5),
(D7), 9(D9) and 11(D11) days after

ved in female serum (arrows). a.S:
rabbit antiserum against mature
female serum; m, f, ab.aF and ab.
aE : same as Fig. 1.

administration of estradiol-174. ab. aF
and ab. aE : same as Fig. 1.

Lo A= FF2A 27774 -0 8 — v CRIMEBMEICEB LT, FUIDEcH L TR Sh
o2 RDOWHERP RO LA, 209D I ARME L 7v 27 =) v & B A< A
MU TH D, 5 1 REEONMOB IR TH D, & h b MR ORI LT,
HMTRILIEE S 1 AoBEG*EToEA/EE SR, 6D A L BoxdE<s—va
M B LiIck b, ZOWERA, ab. aF L ab. aB o3t LTRSS 5 MRS BRSO 5 b,
AEFTECBEIND D & —FT 52 LB LTI T,

B 7ok, RPWE, ITEIRIOME, ITRHOMRs X =2 b e X v B O £ E, WO
WCIREM M O RERERKE 4 — v E LD - FIF ST 74 —DEREYFE LB TR,
RSSO MEM B 12, ab. aF & ab. aB 12X L T 1D 0SS A MEGVBE SRS Z LIZX6
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Fig. 7. Immunoelectrophoresis (A) and its autoradiography (B) of male serum, female
serum at various stages and egg yolk extracts. One iron-binding female-specific
protein was observed also in immature female serum. m, egg, ab. al and ab.all:
same as Fig. 1; vf, gf : same as Fig. 2; im. f: same as Fig. 3; E: estrogen-treated

fish.

R LIed, KBS VTS Zh e BIERMEBICER S hIcERABE ST R T &0
o bhtc, FEMBERPICLBEEAHEA VIR LS IRGHEET LI Lr@Edbh
oo MBSEIOEHETE, MEMOME =2 e ¥ VAUERBCE S REm I, B
PR EE TR OEAN S E RWIET o et Eiahste,

% =

INEETZR D =/ 2 A A EME S L OCEIEAOINE O A £ L TEcimiEy, HmEc
W L I iiE 2 5 2 &ic X b, AEoMME g oMEREAVNFETS Y
PHC L, Tbb, IIEERHOMME I, BEce Bbhiav4-5 o nEH
ARDON, EHICERERoMMER IS AFEeEE O EEGIHB L, $h, =2 be
7R Lo HEFIC b M3 HE-ASIRE RO L AFOEROBREALFEIN
7oo TICERE Lo 4 &5 (Hara et al., 1983) Tk 3 iy D EMFEEH IV HBE Z 1, FOBE
ABRAFASIER cor b2 HEeHOEATAD T LEHRL, =< A% (Hara,
1976) 33X 0=+ v v+ ¥ (Haraet al.,,1980) O 7 v 7= v LRAFEOMEEXHTE Z &L #I15H
Lo SEBELI =V 2 A A THLIERR S X omEkioomiEsic, i REO#E
AREAX BT AMBEREASN) 1 NOFE L, REESKENET, - ogiEatan st
CRBN, £O=U~R, 47, =h v FFLBIFALAETFr Y = v EBRKEDOBEEICE
ThHRBEOHELREOLHE I N, TR IOEHE, REESNKEETOWLEREO 7 — 2 2% ab,
aF s L0 ab. aB o L CH—BRERT o & (K6, 7), LItk erbattnEs
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DEETHZE (KT 26, BHEHONRYE (£7 7 =) THDHI ENEITBEIR
Too ERASBIOBEETE, EEESIC=X vy v IBAICKS T 2 O RERSHEDT
PRTERD-TH, JlcfTotcny v P REBSKBECLDA - 524275 7 4 —DFER
b, =Abe X AREOMERCBEEHOMBREANEET S Z LBHE LA ERT
WB (RFEE),

DEn ko, MERAD= Y 2 AV TREROHBERBADLTFEL, TOH> LIRSS ET m
FavBEHTHDH I LIVRI R, Thi TRz oV Tik Korsgaard & Petersen (1979) 2%
¥ v 8D blenny, Zoarces viviparus THIfEE T v & = v ORR LBIEZIT - T 5b, HEITY
TRy YNT AN VRRERY v EHOBATHD LV IORBEREST, TAn ) FREY
vERES RSN EERCTV 5, XORR, IEVRHOMO M, o
VyEH (7 ey =v) PEETAZLERL, EbRIOET vy = vENIEMR T L
AL, HRIFPCEBY T2 2 L2 REL T2, =V A VORI > €5myr=v
DHEE L FOEBEHRICOVTIIEYRDTHRE TS,

MREARRO IR YT r Y = vORFL, ARRLACREENLRFELACEEE, RO
BOBRWIEEhfEohETiedbEonH %, Plack et al. (1971) 13 cod, Gadus morhua T
PP T A M2 Ay, Z OPUIIEC I U IhliB w2 B2 o & [ 3 HE i iz
AR, ERpEE RS L 0= A b ey B R L RRBROMETICHBET 5 2 Lk g
BRIKBIRIC L » TURLTC, Aida et al. (1973) (27 21035\ TR A © 58 U 2o LIl A
MBCTER L AHMFELERL, ZhiAVCEREBRRBECL v, RAMOREH 2 S0k
BEAMFEL, FEMHEC S S oRnE L RIGT 5 SRADEANRD S - EXREL TV 5,
X6 LeMenn (1979) $E UFHIC L b, Gobius niger 135\~ CHN B HIK T HRE L CEAHUL
BRHEFBC RN L P2 AvC, IEHRTOMONTRE, MR s X Omigdi 250
FichEBAVEBRTH L X LML TV5, —F, de Vlaming et al. (1980) 13 v ¥ a3tk
WCET ey = v HEEAVEHSEYSIR TV ERERL TS, =Y <A« 44 (Hara,
1976) KL O'7 2 =2 (5, 1984) TIR2MTOMBEEAD 5B, L SR YT v ¥ = v 5F,
OISR ET ey =v D772V b THLIENTEEIN, ZD3BD7FI 72V 5
T, O CMERFPCEIKBO ZBECEEE Uicd on, MBI 42 K50 EAE
L, 737 AV ' PREPCETF e Y =VvORRCL > THAECE L L3 E L bR o1
(I, 1984), Rl 2 # 7 THEMBEELORKE P IRTOMHEFEEEALRDHR, Th5H5
BREY T2 w7 L (Hara et al., 1983), 00X 5 i BE G OBER & HEoRTE
e VBB A2 ET 50, R, BECL > TRHEDEYF vy = v 2 S LEROMER
EAVFETHZELEETH D,

£E, =V A SAAOMBRMBEEQOBRRICE, IIEHMEIAOMINE s X CINEMHE
BPMEL MBI 7 2 >OHIME & A7, MIER X CIPERMHEIZ RS 2 o0
MFZ L C—HE e > kB 4 — v &R U, INEURE & EEHoMILED <2 — v T
BHyisab. aF O S8 RIS LICBBE X D 0513, NEMEEPICIEZD bhich e (K
2)e L LIFEMRHOM 7 — A I TR AEMZEICED T A 5 ab. aE st LORIS L&k
BEMAFELL (K1), ZhH AR CHERZBORS Th 50T, BEETREN TR,
DI hMFCHRENOBVERTH A EEbh A, ZOAIE L T ab. aF, ab. aE # I K
RIOMMBECTh T hBINAE R T -7 BT, SLERNTLILEND D, —FH, Zo¥, 59
R D <8 — v Cilab. aB I D 288 S KIS LR AR B L b i iR Lo 2 L ANER X
5 (JM1), »rHBETCRET ey = v IR DA T AR 2 >OEBLOCHIIND
CEPREERNCE ST\ 5 (Hara & Hirai, 1978; H 5, 1984), =V A 34 THIlicn L
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HETARSOHFEEIBETETY, £Fer=VvoRIALILIHEEAOBEDO BRI OWT
BESHBEOMBIEL UL B oy,

—Bize 7 ey = vEREHIIPERIICEENCHETAER LELLR TV BS, =V 2
AATRED 2 X5 (Hara et al., 1983) & @Ak, SVEMBHIC LS oW oM B RER
PHELL, ChboBREQR=A e Y VABRI > THFEHIND I b, EFay =
v ERRKKK, FRTERIROPEFWMENDIEBEATH S Z EARBE R, FMISEORE
HBFHOFECL > THLAREND EEBbh B, ZOBMRMEKIC L 2H R DF
Blb ol HBREVEBETH S,

L3 |

BERAER, =V £ 3L Sebastes taczanowskir OEFAEBFMMITO—RE L, BERMBEE
HOBEBXHA LT H0®, REFHLFERY A TERBNRBEH 2T,

NEMHH oML ER L OCRPOMEOMBERY 2 h FhFRCEE L CEAMEY, KM
BECRRLBMABELXERL, chirACIHEBRONEREAORE ERBERXT-1c, REE
K[KEEIC L BB 2 — v b, INEERER X OMEEHOMIMEF IR 4-b Ry OB RENR
OHEENDD bhtc, IHLIMEMPHERICh L2 RBMTH, EECL>T1I-3Ho0HEK
THABRE IR, —F, =A e X VAR LR TS, WEEBRPOM L AFEOER O
BEEANBEIhI, ChHOEROHBEREMBEELRD > b, RS IBEEGELYETLIET 0
FevEERTHLII L EBELMT L,

# &

COMEXTICHI ), KREORECEKROMBN LW - bl XFREFRTBER
KEEBRINUALBELE CTRNE, REERAERECELSH LR L EFs, ¥, AWK
NLUB RS2 E - AET SRR BBEHT 5, RRAPEO—TIICBERFHE
BEWES L - Thihts,

X L7
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