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A Fe G oM e & 8/
2 FEH UFELEE B3 dEdTA dHz
dRAZY $UH 2. endosomed multi-
vesicular bodyE BHEHE FHAo|dAE AXH
A dEYHd EHEdd(Wiley and Wallace,
1981: Wallace et al.. 1983 Wallace and
patel, 1987). A& 42y F<tel olzg 43t
9o A dAEolsen degzRogy o
ot} (Selman and Wallace, 1983: Song.
1984: Wallace and Selman. 1985). o &%
FAME 9 Fundulusd A d@gze =4
A7)e] GRAERT olFHM oFHE £k
deAEsE GAFge wak W8t (Selman
and Wallace, 1983: Tyler et al., 1988).
E URAZE G st HeE
Ql o] %& HRlth oI/ Salmost Fundulus
A VTGE BSA Hlal 60uiA = maA ol
ZH M XenopusdlME FEATA7 R
Arct 25-50u) wWaA o]FHo wAEHYGY

o
rlo

(Wallace et al., 1970: Opresko et al.,
1980: Tyler et al., 1988).

Lee and Lee(1992)%= %M 792 Rana©lA
URAE EHo| ZAsE uAgRe FE, A
7] 3 7 GARAA A Foll dEslstin A
Edolge dASYS dade Txx A3z
o BEAZT. =3 FNFY GERY dapg
o] dx}FdctAle] wtel wheat germ agglu-
tinin(WGA)# conconavalin(Con A)ol thal
2 ARSI S EdozM dAFEANNS
watute] G glolMm Astrt deojdti(Lee
and Lee, 1992: Lee and Kim, 1993).

Lee(1988)= thekgt Exlare] wkwido] &
AEH &Y wAY dRAFARHEL P
3] dojdtin dle] EFolFo] oiA whehwiz
o F84dE HHPA LR AAEIY. Pseudo-
potamillad| A AAZE GRANE FHe] gigia
A AAAN EHolFY 7Eel AT
Xenopus®] 7% GRAZEU S Gaawa 23
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& dRAE #He] FFHTH FEEAY 5o
2l ZHgte]l & Ho|lh(Opresko et al.,
1980: Opresko and Wiley, 1987:
Kanungo, Petrino and Wallace, 1990;
Lee and Kim, 1993).

2 AT dEAXY srhigo] Py
Ao <t ¥l wel 25 2he] WA S0l
Al 7lgol fi=Egels Azste] Al
A GRHTA L] GAEH]] olFI dEAE
o] MAo R A3 ol FUFET TAIFCEH
d&A A L] o)lFH e 7%E AHAT LA
Epii= g
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Vitellogenin®| £2|

AREEL AU EN 100Ce WA
AAE TEFIHEAM BEIT. ¥AAAFHE A8
o AMT7ee BIhHE estradiol-1782 FAH
g F 6-TUAC AFoZRE AL AL ¢4
Feleted ATt o} Fu3dTt, PR
Ee VTGEEl= Wallace(1965)9 %oz
TEAE-cellulose chromatography& ©| &3}
fov chromatography® buffer2¢
washing buffer(0.2 M sodium citrate-
0.2% Triton x~100)% elution buffer<l
starting buffer(0.01 M citric acid-0.06 M
Monol., pH 9.9) ¥ limiting buffer(0.25
M citric acid-0.75 M Monol, pH 9.0)&
AL T,

Vitellogenin® Bovine Serum Albumin
(BSA)2| 125 FX|

A g @A L polyethylene glycol® %
ZA171 & 1 mCi 1251(Amersham. specific
activity 13.5 mCi/ug)$t Chloramin TS
(0.125 g/10 ml 50 mM phosphate buffer.
pH 7.4)8 ¥3 EESE ¥ 58 B¢ H29
w2189 th. Sodium Metabissulfite(0.25
g/10 ml 50 mM phosphate buffer, pH
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7.4)% 9] Chloramin T9 zZ&& FA17
2, 10% KI 8942 H71g ¥ sephadex G-
100 columnel &# Tris-BSA buffer(0.05
Tris pH 7.4. 1 mg/ml BSA)E &&A#AT},
Peakel #i%g3dle B8t 2ol 4£°ColH O &Y
(90 mM Nacl, 1.5 mM KCl, 1 mM
CaCly, 4 mM Tris, pH 8.0)22 247 &
ot ¥4 A7 Polyethylene glycolE %3}
o —70°CA E@glen BSAE 99 Ze
ez A AT

ctEMES| 22| W Hie

A EH 0| A8 A watch-maker AL o] &
3l YA RE GRAEE EAE Besd,
el & o]Ldle YRMEE AV del A
A7 100-200 ume] %71, 500-1000 ume| =
71 3 1300~-1500 ume] 7|2 B/ F 125]-
VTG#$ antibiotic o] & ujF&r|o] €
20°C gz A 204175t vl g3 ol
2o 2A 125]-BSAE o] &3t 1B1-VTG
o 22 oz FAlo vl A H

CtEMEZe| atpE HAE s Xa

AME ol &3l Felg AEAEE Caltg
AAAZ Ofdeor AHelsld AXHTE AA
A7l B-&(Wallace et al.. 1973) F2A XA
100 ug/100mle] WGAE E71g F 10°CollA
3083k, trypsing A% daME 22 5=
2 20°CelA 1A17HEE 22t ui gt =
300 umHE = 2719 GEAETS FHIlA
0.003 unit, 0.012 unit, 0.048 unit ¥%=¢
endoglycosidase F& Y11 20°CellA 271 &
<t wlgsldet, WzToRA AR F& o
BAZE §A et

R MER2| 125-Vitellogenin 0|52 53
ko] BY URAEE R0 sle)A
7R Zvzd 5008 EeElste g ¥ 5%
AR, A Ao A ¥
10% TCAE H7 et 1A B 9dg
AAZIL 10.000 rpmellA 1087 19
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gt TCA &35 2543 TCA &
{2 E AHE 224 Whatman glass
microfiber filter(CF/C)elt} o#A712 z
A#RAE 80°Cold AZAIZ ¥ toluene
medium(5g PPO, 0.125g bis-MSA, 11
toluene)oll A WAlEE A A.

25

GAF G Et FRAZUNE o[ VTG
9] <A WstE Loty #3td 27| (HA
100-200 pm), &71(A74 500-1000 pm) 3
271(H7 1300-1500 pm) GEA TR 125]-
VTG ©]FE€E ZAtelAt. Table 164 @2
AERE o] Fd VTG 2idFS dREAZEA

Vol. 38, No. 1

of we} wimal B wl VTG °l5%S 27|94
AN 71g @gm F7] olF WIBAR AFE
Z7lete S Jeplidch, v dRA 29
A7|17b 7t wel dRAZe FHdx FUt
sl AA 2 1BI-VTG7E ol E3dhe B3] 7t
Hu2 olgd vdcks dEMAE 1718 @9
FEuAo o oz sasigd. 1 A
125]-VTG ©|F %L 23|8] 27|94 dRAX
oA 7 ®Ska, FriolF LWITAR HARE
F438 #asAT. F o8 1B-VTGEFE
Z7IG2AEe] S 41.20 ng/mm?2dd ¥
S FRAFAME 3.17 ng/mm2oE Z7jd
AR S71dRA T vlE] 10u] ojde =
< olFFE Yl a2 ol g AR
ZRE dAYPAAF L GEATUWRY] VTG
ol TYASHoR dojdtte A& & F

Table 1. Comparison of 125-VTG and 125]-BSA transported into oocytes at various sizes of oogenesis in Rana

nigromaculata.

125[.VTG into oocytes

Yolk Cytoplasm Transport2 VTG trans-b VTG transported
Size of 125-VTG ported per surface area
(cpm/50 oocytes) (cpm/50 oocytes) (ng/50 oocytes) {ng/mm?)
Small 816 550
(100-200 pm) (59.7%) (40.3%) 1366 267.95 41.20
Medium 2005 1100
(500-1000 um) (64.6%) (35.4%) 3105 609.06 5.20
Large 2578 1406
{1300-1500 um) 64.7%) (35.3%) 3984 781.48 3.17
1251-BSA into cocytes
Transporta BSA trans-b BSA transported
Size of 125[-BSA ported per surface area
{cpm/50 oocytes) {ng/50 oocytes) {ng/mm2)
Small
(100-200 pm) 852 0.15 0.02
Medium
(500-1000 um) 6397 1.15 0.01
Large
(1300-1500 pm) 9786 1.76 0.01

a; Total radioactivity of 1251-VTG and 125I-BSA used for incubation is 1.82 x 106 (cpm) and 2.08 x 107 (cpm),
respectivily. b; Specific activity of }251-VTG and 125]-BSA used for incubation is 5.1 x 103 (cpm/ug) and 5.5 x 106

(cpm/ug), respectivily.
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At}

G2 E A 717 e dEAXTHEL] VTG A
HHQ o]Fo thaiA] dolrr] fldte] 125]-
BSASH 125]-VTGE °l&%& vms] Hgr}
Table 19 <j&td Al GRAZHE olFH
125]-BSAS] Walsde Z/IRAEE Al93)
e 238 IB-VTGERY £ goz ey
o, a2 125[-VTGSH 1251-BSAS] specific
activityZ7h 242 5.1 x 103 cpm/pgt 5.5 x
106 cpm/ ugo 2 Mz t2r] afgo o @
WAooz st BlwalE Aol Elgatdch
VTG A+ GEAE 507123 268.0-781.5
nge] °]F¢ ¥ BSAS Z$E 0.2-1.8 ng
o] o]Fso] BSAY olF#HL VTGY <«
1/1000¢1 &2 &tct. metA H & ojFd WAL
T4E BSAZF VIGETLE EtAut Ao vhijz

Lee & Ko— Selective Transport of Vitellogenin into the Oocytes 139

*& BSAVE VIGET FAE Ax=2 sgith
olg} Ze Ay FAEARrzEEd FRA X
29| EAolFo] VTG ulsxgt Hejxgoz
dojdtis AE BAFE

YEAEZ EAEA] VTG olFd vlae 9
&S PolR7] 95ta] dRA T oA
trypsin® 2 AAsAY Hufde] JxrE
wheat germ agglutinin(WGA)e 2 ¥3 ¥
€ endoglycosidase F& AMAAZ & 125]-
VTGS ols¥dS ZAEIAS. Trypsin#
WGAS 49 d2AE Eelo olglgez <ls)
7} Al ® HiMeee Age] M2 & Az
of #38EUn. F¥ Jodine-1259 FH&H=7}
wer)] wio 125[-VTGe WAl e 23
a2} k2 AFEEIY, olgk 2 ofE ME
o2 Alzbe e Al BiXe Ty A3E

Table 2. Effects of Trypsin on the transport of 1251-VTG into cocytes.

Trypsin -treated

Transportal 1251-VTG transportedb!
Size of 1251-VTG —
(cpm/50 oocytes) Amount (ng/mm?) Percentage (%)
Small
{100-200 pm) 715 104 54.5
Medium
(500-1000 um) 1663 3.8 55.7
Large
(1300-1500 pm) 3539 4.0 92.4
Trypsin -untreated
Transporta? 1251-VTG transportedb?
Size of 125.VTG
{cpm/50 oocytes) Amount (ng/mm?) Percentage (%)
Small
(100-200 um) 1366 41.2 100.0
Medium
(500-1000 umy) 3105 5.2 100.0
Large
(1300-1500 um) 3984 3.2 100.0

al; Total radioactivity of 125-VTG used for incubation is 1.75 x 106 cpm. b1; Specific activity of 125-VTG is 5.0 x
103 cpm/ug. a2; Total radioactivity of 1251-VTG used for incubation is 1.82 x 106 cpm. b2; Specific activity of 125

VTGis 5.1 x 103 cpm/ug.
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AA e 9lo] VTG ojsd=g WA B
e VTG @dgoz FHste ol Hla
Hosted BlgAdel e Aoz ATEHIUG.
trypsinel 125[-VTG o|%d n|x& &3] o
3 A3 Table 291 k. trypsing =&
A GRAE 500 ol5d VIGHS 271¢
7)o 217t 145.9 ng. 339.2 ngo A
trypsin Blx2l#9 268.0 ng. 609.1 ngdl
Hlg ¢k 50% A% ZAstEch wha wrldn
AEAE o]FH VTGl 722.0 ngez o]
& 781.5 nge WeERd trypsin B¥A T o]
T2 oF 90%°) sstAt, webA trypsin
o olg gl el AAE FEAXe X7 4
712 A AN VTGolEsS AsiAalvt 27 A
2 Ay met AP s Fasdrh. o
& dae drdxe Bdwde] VTG o] %9
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ZA37 UHF gHo| glon] g kAol
71%°) YRAE GA Y me Hdgdvte RS
HojEo

ghehuld ZAste] FR7|HE WGAR X3
A7l T IB-VTG o] 5E ARSI =2
AEZ o]FF VTGRS ZE W9 drAX
dAAX WGA Hawte] vlAe|wel »is] @it
(Table 3). WGA®l 93 VTGY <lEA3le
Z71GRAEAN HF ASA JE e 7
2 BrigA 2 JHEA AAPEE FAEAY.
olg} e A VTG o159 ZEo] GEAX
o] w2 okl o) dojvin Tk
Aol Ao dAEAATA wel Agrhe A4l
< AAbel £} E3 endoglycosidase F= &
2AE getuidel FANE AAGR F 1251
VTG olF3¥3e ZA 2sit, 1251-VTG

Table 3. Effects of WGA on the transport of 125-VTG into cocytes.

WGA - treated

Transportal 1251 VTG transportedbl
Size of 125LVTG
(cpm/50 oocytes) Amount (ng/mm?) Percentage (%)
Small
{100-200 pm) 294 35 85
Medium
(500-1000 pm) 1241 1.6 15.8
Large
(1300-1500 pm) 4596 19 455
WGA - untreated
Transporta? 125[.VTG transported®?
Size of 1251-VTG
(cpm/50 oocytes) Amount (ng/mm?) Percentage (%)
Small
(100-200 um) 1366 41.2 100.0
Medium
(500-1000 pm) 3105 5.2 100.0
Large
(1300-1500 um) 3984 3.2 100.0

al; Total radioactivity of 1251-VTG used for incubation is 4.61 x 106 cpm. b1l; Specific activity of 125-VTG is 1.3 X
104 cpm/pug. a2; Total radioactivity of 1251-VTG used for incubation is 1.82 x 106 cpm. b2; Specific activity of 125-
VTGis 5.1 x 103 cpm/ug.
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Table 4. Effects of endoglycosidase F on the transport of 1251-VTG into oocytes.

Transport of 125[-VTG into cocytes

Transport2
of 125L-VTG

Concentration

1251 VTG transported®

125-VTG transported

of the enzyme

per surface area

(unit/10 ul) {cpm/50 oocytes) Amount {ng/50 oocytes) Percentage (%) (ng/mm?2)
control 4025 454.7 100.0 321
0.003 4104 463.7 102.0 32.8
0.012 2044 230.9 50.8 16.3
0.048 1000 113.0 24.8 8.0

a; Total radioactivity of 125[-VTG is 3.16 x 109 (cpm). b; Specific activity of 1251-VTG is 1.0 x 104 (cpm/ug).

9] o]Fo] 7] FRA TN 7} &S Ao
gornw Z7|GEAELS A endoglyco-
sidase FEZd M& 125-VTG ol5%E &%
shdth, dRAERe] 1B]-VTG 8% A%
9] endoglycosidase Foll & diza¢d @ A
o]7} g1, endoglycosidase Fol Bx7} 5
74etel me} A8 #AEAH(Table 4). 53
endoglycosidase F 0.048 unit® A3 &
BAENME 1B[-VTG olF&°] 113.0 nge
2 454.7 ng®l AR ol FFel visf °F1/4
T ZaFHRY. aHez GRAXESY EXjds
oo FA7|E AANE dERAEHRY
VTG ol&°] A&=r ol2ig AdE& VTG ©l
ol dAM dEAEete] Fa L a3 4
£ FYsoe AE BoF.

nE

A E A A FoF A Fele] dRAZE MY
Holol @A 5olHA VTGelEg YRl
Table 194 125[-BSA+ 125]-VTGol vl &
BEAXUNE A9 o|FHR @& HoF Hol
A Ege] VTG dajMe dg4dE 7121
ASE & ¢ U} oy F AHH L dFNT
of 7% Aoz FHsFzH, H4AEZE Jang
(1988)3% Lee and Kim(1993)& d=A =%
o] Fotuldo] MeAl EAEIe FHETn
B}

w3 IB-VTGE 27|24 dRAZEYHE

74 BEE o5 S HYoEN WAEAAFE
gF VTG ol&d dA|Soldo] FAHAL. Lee
and Lee(1992)2] B30 o3H VTG ol E9
A B GRAE FHA EAste uAE
o} #AGy Hen, dE RudAe
Zgatol] G g e FE&EAIL o] dFH T
Ao olxg& ZAHYD 3 (Opresko et
al., 1980: Kang. 1987. Stifani et al..
1988: Jang. 1988: Fischer, 1991). 134
2/ Perinereis®] 73 endocytosise ¢
AG A7)0 L] otz F7]o|Fe IR
HFEANME ZHaEE il Fro|Fde blH&
wrt g3 LeEsld rAGEE £33 EdolE
o] gatsittn sl tH(Whang, 1991). o1} &
2 Ale 27 dRAMEAA 7 §E% VTG
o]FE Bl B A¥gAAE Y sFErt. 19
22 VTGE receptor-mediated endocytosis
of o8 Z/|IRAEUZ 7 G835 olEHu
F71o|Fodle AERE &l VTG o9 g
H Ao FeF BEAEY o|Fo gAY
Azt

dRAEEE dEARE XS o, 3}
ATFH 2 ol¥L v Aalzle Aoz vie
Hoh, dRAHAE FWHE WGAER E3Az71 B+
VTGE ol%o] A=A B3 27d2AE
AN AAF =7} MahA vhersch #FoFE e
YRAEE FITC-WGAZ A3 dFdA
WGAE dEAZZY Addon AFPFEE
wdarg gebAlo wg) #slsichi(Lee and Lee,
1992). 9 2% Pseudopotamilla®l d2AMF
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E FITC-WGAZ A& W Z7d=Ax
NA P A FFE JeEldE=d o8 g A}
Ae AfFEld 2rhdeA T WGA 9
3 1BI-VTGY <1 gAs7 714 AA vepd
Ad¥daee R, olld AHREZ Ho}
dRA ko] gebdg el Baly) Aol datE Ay
7IbE dASeld oz Walstn 53 WGA
of thall 7 AFHEE Holy IR 2o
EAxzete &A% Zolzgt AZ4drtt. Endo-
glycosidase F2 2ol dol 2715 A AshA
Helsre valdes dRATWES VTGO
ol A=A, G272 Pseudopotamilla
o] AfdME 0.012 unit o429 =AM &
EARERY HZAAchily o]Fe] Ad HAog
BHHLee and Kim, 1993). o|&} &
AMEER R0 B o dRAE e du
WA F7lE VTG o5 23 #de] gl
o ol VTG Q4 HF #osElet 5
Aot dEA Rz dowld S trypsine 2 AlA
3 VTG o]Fo] 423 AalE Aoz o4
st et WGAR AHelst AeHo o3l EA
et ol#3t Aae drMze sohlgol
AAE F AP AL A dAz
B9 vot sltk. Xenopusd 2% GRA ¥
trypsing HadA Hw 2470 e 4
o] VTGFEAEA7F oha] BAE Y thRfFolA
T okl FA47 e A &S By
ool ARES & W) IAFHYAHE A
F2e] GEAEe] VTGE WA So|Holn A
gH o olFATE AL VIGHFEAA uhd
el 7157 F3lol 7190% Aoz Alggd,

aAb

of AFE WEE dY slEAe dwk
S 7290 (FAME BSRI-93-422) 79 &
=
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Selective Transport of Vitellogenin into the Oocytes during Oogenesis of Rana
nigromaculata
Yang-Rim Lee and*Kyeong-Hee Ko (Department of Biology, Ewha Womans University, Seoul
120-750, Korea: *Department of Physiology, College of Medicine, Korea University, Seoul 136-
705, Korea)

Changes in transport of 125]-labeled vitellogenin into the oocytes during cogenesis were studied
in connection with the stage-specificity of the transport and correlation of the transport to the
functional differentiation of the oocyte membrane. Vitellogenin isolated from estrogen-treated
females was found to be transported most actively into the oocytes of specific stages ranging from
100 um to 200 um in diameter, whereas bovine serum albumin, a nonspecific protein, was not
incorporated into the oocytes of any size class. The stage-specific transport of vitellogenin
appears to be controlled by membrane proteins, since the incorporation was greatly reduced
when the proteins were digested by trypsin. Carbohydrate residues of the membrane proteins
appear to play a very significant role in transferring vitellogenin into oocytes, since the transport
of vitellogenin was blocked by saturating with wheat germ agglutinin or by removing with
endoglycosidase F. The observations suggest that the selective transport of vitellogenin into the
oocytes of specific stages during oogenesis is mediated probably by vitellogenin receptors, which

are proteins in chemical nature.



