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Vitellogenin & & X}

FHT Vg9 otu|:AtzA], elol= R9je) B, 3¢
o) Westn 57, 44 Fade dY AFE T
HFFEANM ST Vg #1249 F29 (Xenopus,
Jaggi et al. 1982; Baker et al. 1985; Gerber-Huber et al.
1987; avian, van het Schip et al. 1987; Oreochromis
aureus, Ding et al. 1990; lamprey, Sharrock et al. 1992;
Lee et al. 1994; sturgeon, Bidwell and Carlson 1995;
rainbow trout, Mouchel ez al. 1996) == Vg Thul g
93t gelo] o] A} (freshwater turtle, Ho et al. 1982;
garter snake, Garstka et al. 1985; lizard, Morales et al.
1991; sea turtle, Heck et al. 1997; tuatara, Brown et al.
1997; tropical venomous snake, Janeiro-Cinquini et al.
1999). B2 749 Vg dAbe WA oz HEEH]
.o (Wahli et al. 1981; Bidwell and Carlson 1995),
polypeptideiel] A @7]MEE ZAAT Mz de
Vg 547 Abelolr Wae] FAq ol mel
(Wang and Williams 1980; Wahli et al. 1981). Vg $-A =}

1.

= AAFZA B0l estrogen responsive element (ERE)
7} 2A3b estrogenol] 2] A}y FA 3} (Cor-
thesy et al. 1988). Estrogen receptor (ER)-alpha$} ER~
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Fig. 1. Synthesis, molecular alterations of vitellogenins and vitellogenin-derived yolk polypeptides during vitellogenesis
and oocyte maturation. ER, estrogen receptor; ERE, estrogen responsive element; Vg, vitellogenin; Re, receptor.

beta =57 Vgol ERES} vl $ & Asid g 2y A
3}x) "t A A estrogen ¥ xenoestrogen2> ER-beta$} =
2 A3="e 1 ZAFT} (Anderson et al. 1998;
Pennie et al. 1998). |2 Vg #1218 AAzAo| e
3} Vg gene-binding proteino] %3 %t} (chicken,
Iyer et al. 1991). XenopusellA] Vg -4 22| promoter ¥
21¢} EREZ} #FlEdxm o}oF3t estrogeno]| &3
promoter¥A} o] #H3 A:r} @A Q) oH(Tremea
et al. 1989; Nardulli et al. 1996). w}e}r] Vg S-AHAE2]
wrale }of3l estrogen, ERE, promoter®2-$], ER ¥ Vg
gene-binding protein®] Ab& 2t o8] Aws =A
9t AAzERT) $L ndolst ¥ 4 9levf o2
3 zale gAdasaAd o5 Qe Wl @
& Aol Teis oo} ek
GemTeuy o gy
Ve GATEAL Ver 3z 4Hon HER ¢
Aol A WA HE sex-specific protein o] ™ 01]/\511,41"
Aol S AN 35 oS Vg $AAe] 2
Q4= ooz o)t Yo Ve ‘r}.’:: 4
x9] ‘”‘f‘gz‘)] Y=} 2 receptor mediated endocytosis &
=3 &45e] Mommsen and Walsh 1988) 13} 5-x =
Fak il \:]-(Flg 1). Vg lipovitellinA) g 2] =h = 3} gk
o] itz 2718 235 phosvitin e A3
o] dapfe A delri= Vgo] peptide cleavageol] 2]3)
Vg $32k8) 4ol vl o g 42 dEhiale]
Z}el| A W7 g} (Matsubara et al. 1999). Vg 2 9]

:,Lu
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N-25 £ C-wel HolHQ) AT A4 =
At A5 dol= @ 29 o|abslA peptides] A3}
b AR At AEHE FHelNE o e 27
o2 Uy} olmxatoz walgch olzie WAL A
A= AFFelMEe FEAA Aoz ARt
< A $E3A DA EAE BF SAC WEE
o]Xe o {7} GheFt G =l HAE] A A
Aoz AL3 Azlo|t} (Wallace and Selman 1985;
Matsubara et al. 1999). AZo] 72 dH o &A)3}=
Vg ¥AeF 150~250kDa2] U3 subunit”} 23t
300~550 kDa®] dimeric formo.2 &3} Vg =]
A, Ql, F4o| & AR AL AR 753
W o] 52 A Fl wiel] JYEAH=E o]f-HTt o F
Zol weh Vg AR @ A9 GFS Aol malh
(Fremont and Riazi 1988). R| 2712 o] FolA= oFoFsl
Vg 22 (flounder, Emmersen and Petersen 1976;
goldfish, Hori et al. 1979; catfish, Sundararaj et al.
1982; salmon, Ueda et al. 1984; Oreochromis aureus,
Lim et al. 1991; eel, Peyon et al. 1993; Kwon and Mu-
giya 1994; rainbow trout, Bon et al. 1997; English sole,
Roubal et al. 1997; Mugiya and Tanahashi 1998; gil-
thead seabream, Mosconi et al. 1998; medaka, Gronen et
al. 1999; goby) 9@ Vgl A 6| Heddl= vitel-
logenin receptor (Xenopus, Okabayashi et al. 1996)7} &
= et el A Vg fAke) Moz Agdd Vg
dH oz wEFoe] dad =23 Vg WA
x| E2)3l= low-density lipoprotein receptor su-

= o
AEL2

pergene family proteingl vitellogenin receptor (Sch-
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neider 1996)2} Z33F F receptor mediated endocy-
tosis® 58 FAPR o] Fdth A F7HA] HeFd HF
ZEoA Vg 447} #<lslth (Xenopus, Okaba-
yashi et al. 1996; rainbow trout, Perazzolo et al. 1999;
sea bass, Mananos et al. 1997; piscine, Stifani et al.
1995; white perch, Tao et al. 1996; lizard, Romano and
Limatola 2000; chicken, Hiesberger et al. 1995; quail,
Elkin et al. 1995).

Vitellogenin 3ol =4

LAZEZAY T 24

718A oz GReA dofris FEEHAY AAL A=
EZ A 2]&A o|t} (Bergink et al. 1974; Hori et al.
1979; Le Menn et al. 1980; Maitre et al. 1986; Boehem
and Ilan 1988; Kwon et al. 1993, 1994; Anderson et al.
1996). A AT 3220 AlFe] mEh GEA EeA
o] QA= wEd AdrERAL HHE 53 M=
of =Yt slaszAl $4HE AFe Gt &
A WA ANYD Vg ol A2E B ¥
Yol HEH: Tk R HAA Fhed shielst
Estrogen< % Z% (alpha, beta)®] estrogen receptor
(ER)2] ¥3-& =4 (rainbow trout, Pakdel et al. 1989;
Flouriot et al. 1997)3}u], ERZ} Vgo] WL orEm
"“"ﬂ A3 G2 A= pAde vebled vl Bd
< EREY o 2 =9 diaEzAlE 270 Vg
t F2 Aoz A5 FHCOA AAHE sex-
specific protein o] A3} o 2= 2 Al X2jX] $7F w4
NA AN = L& o] FxFH ) (frog, Wangh and Knowland
1975; Herbener et al. 1983; Carnevali et al. 1995;
Palmer and Palmer 1995; turtle, Palmer and Palmer
1995; fish, Chang et al. 1995; Allner et al. 1999; Arukwe
et al. 1999; Pedersen et al. 1999; Schmieder et al. 1999,
Yadetie et al. 1999; Folmar et al. 2000; Funkenstein et
al. 2000; Sole et al. 2000). %A 72 79 estrogen °©]2)
ol| = growth hormone} prolactine] Vg 2] @13 & 54
& 4 AT, A7) GHe &, 147) Aell= o)
ez Al o3 Vg w3e] G=3Z v} (Carnevali et al.
1993; Carnevali et al. 1995).

2. 529 o% 24

L~

ofAje] me M2z mrol WAL AHA ofALS 7}
b o AE2A o we} AT BelE whe 58
Vg 442 420 wj-¢ Bl o2 dHAle WAshe

—_

o FAN Ve TS AL AAE Brhsarid
o) vim|a}lel. 17B-estradiol FoJA] £ oI 72
W Vg g =7} Z715te Sl 7178t (carp, Hernan-
dez et al. 1992; trout, Mackay and Lazier 1993). =} o)
AASE g sl E 22 Ao} Galus. 9
Tl A dofrhe Vgl FHA-2 estrogen ¥ ofv]E} estro-
gen -8-3| 2] ol o)} i’ﬁé whecoh 53] A4 A
Bloll A3 estrogen g4 2] 3o x1"6‘r1;}(Hernami-
ez et al. 1992). w}g}A 6]-21]131/:] o] AL 24 v
g
A o7 Vg el Az Aoz osT = ek

F771 98 274

02 AFFEY HaHA o] AAFINE 2HEE =
229 Qs 9k B9 opdel FEAAE oJd A
Aol oS T3 AMA WAL e M EEelA
= Zuy)zte] Vg T&Ale] 2438 (lizard, Gavaud
1991), FAHF2) 75 wpiA7)el e HLE A o
SaaA 719 g o Vel A4e) e
(Carnevali and Mosconi 1992). W54 o] 2] A9 4£2
o) $e $A WA Holich webA Veel
o) BAH wo 2o 2ANATD lHAGT T & ol
ow BFF7) w HAF7)H 2 2473t He3}
' Aoz dMdc wale 2o Fo3le z=E o
45 H-gAE FolA AXzAEza R YA
3t oje]] w2 YA ioM BAEE AERAL] AT ol
A ZrejA Vg HEE s ok ARA W

NF7)E 2 o TEAN DA 2ERA % Vg
SEQRE BAT A A7) = WN7) A1 A
7ol Sle BBE oz 24} olgAek & Aotk

s g e A4 AAAE AT AERA
AEZA R4 Vgl 4

v 21] #bol) B-# (endocrine disrupter, EDC) =+ 3t
22 gl o3 WAV F3) AN 2R
o] ANAH o2 sHT WEMAS B A

2 031. oh'.

AHRES Foz B3 gtew AFE 48 AR
- 91:}(001bom et al. 1996). EDC2] $jsjAlel &
i3 o‘-j:,z.._t_ A A AZe gﬁﬂ zt};q,—q 93e "H—"Eg}
E E2AS 2y 1 93y = gy AEA} o Abg
9] #471ES vRiss ¢ 37 EDC 2 gAlH
2 QAN AXad @A4E FHs) AT A7t
#1388 =l gj et (DeRosa et al. 1998; Gray 1998b). gH==-< w}
£ 452 IR ARHE ARAM FEr) DEs)

A EDCE 3% $HEAE s Bl T
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gAEA 22, 28 7| A4, steFdR R FolA
bisphenol A, dioxin, octylphenol % nonylphenol 52} &
AArE2AT dpoe $25n Jome o @
& AuAe) Wl QA Qabolo. olv] Be F79)
b AFFEE MRS ast edes s
7 2olEgled WEVlH AT SEE: wed
EDCE olsi® @49 Bolx @t dde= 29t
(Blaustein et al. 1994; Stebbin and Cohen 1995; Guil-
lette 2000).

EDC 7}-d] o223 A asg Hels &
A5 31} 21242 phytoestrogene F2 LAEE
4 4 slazzAy xde Jehuie gaes
F2 34298 7)Y Ae BAlazzAe
2 AUk WA A2 AES et HRERIA
AA g2 23 SAE &Z3bE Vel (birds, Nowicki
and Norman 1972; Lucier and McDaniel 1979; Kosutzky
et al. 1979; Robinson and Gibbins 1984; reptile, Ber-
geron et al. 1994; Palmer and Palmer 1995; frog, Palmer
and Palmer 1995; Ratnasabapathy et al. 1997; mam-
mals, Hess et al. 1997; Gray, 1998a; fish, Anderson et
al. 1999; Gronen et al. 1999). 98] Q13 79 #AS$
B 2EzAe) 2R SAHES AN 25
o] ¢glx Zle=z BWIHY T (Sumpter and Jobling
1995). 44 EDC7} o #9] £ Vg J4& st
= Aol #FlE A (Sumpter 1995; Wahli et al. 1998;
Gronen et al. 1999) Vg A2 $87 Yo o2z
SAETE 2= B4 g€ dehie AESHEAE
2 o]4-9) (Sumpter and Jobling 1995). o|u} $732]
Zb e A E dxpoRA, Y, = A DedA d
ojub= Vgl 3& RNA Y A $FEAA s}
A3 FAAEFHS (RT-PCR) =+ AAlg Vg e
2R AzF FAE ol g3t Vgl EAE &
de ey Az AR EDCY 874 292
FAet= =72 433 9lvh(Heppell et al. 1995;
Lutz and Kloas 1999).

e S4YHAN BHs=Ee 4 Hrte
AN R W WA 2o BT A7 FIAL
2 olgAck AT BAz=g AsiAe) B B
£ SN BAT 2AERe Ayl Fasiet o o
) gEze] UG, bS] fold, AYA A&
9 g4, 28Fo2 Nz ATHR 77 25
Sl £E] AYY Aelvh 22 MR I3
Qo D szl 98 Veuas) 280 4 7]
297 9¥ PAF D oA RelA oAHE B S5
A BAW oAE=A Y xencestrogenol] &3t Vg f 5

o) B A Xenopus, $o1, $41), e, HEF 5
U AYFE 2L ShEel AR ATk F3) T A
QAN FAF, AR, HEF, 27 5 TAAFEEE
Yoz $Hzage) g 3 S4B o
@ A= PAsE oo 9P Ble] asjh ofF
gE pFEEe] ABHez WASR HAA
2 2996 T =34 =el Aol Y& Aoz oy
HEz o)5¢ yos BAz=re ANAE 9
T AERANEZA SRNN Vg AN A¥E 2AY
A 2N, WAF), A9H B4 N 295t 3
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Abstract - Vitellogenesis, an important reproductive
process in oviparous animals, includes the processes of*
hormonally regulated synthesis of yolk precursor
protein, vitellogenin (Vg), and their deposition in ovari-
an oocytes as a vitellin which is an important energy
source as well as buoyancy regulator of the egg. Vg
genes consist of a gene family that encompasses a large
number of lipoproteins and produce different Mr. Vg
proteins in liver. The expression of Vg is largely depen-
dent on the estrogen, and both reproductive cycle and
temperature also influence Vg synthesis. Synthetic
estrogens or estrogenic pollutants was sufficient to in-
duce Vg in both sexes of oviparous vertebrates. There-
fore, the estrogenic induction of vitellogenesis in male
has been used for biological marker in the screening of
estrogenicity of certain endocrine disrupting compounds
and the monitoring the world-wide contamination of
estrogenic compounds in wild life. In the studies on the
biological hazard and influence of endocrine disrupting
chemicals using the Vg induction in oviparous males, it
is important to consider the reproductive cycle, zoogeo-
graphy and biodiversity of the wild life animals in
Korea.
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