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BH daE S8 AELY71H (extra-
cellular matrix, ECM)< &= Fdgu
Aol o] 9t H(perivitelline space)] +ZE,
E9dl(zona pellucida), A& A ¥ (corona
radiata) &} FEAE(cumulus cel)E Alele]
A2 AR @ dessrle Fisl
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FAA w2z Q147 E 27 LA
(hatching)¢} #A4(implantation) &9
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Table 1. Sugar specificity of the lectins used in this experiment

Lectin

Major Sugar Specification

Binding Inhibitor

Ulex europaeus agglutinin-1 (UEA-)
Lens culinaris agglutinin (LCA)

o-L-fucose
a-D-mannose

oL-fucose
methy! a-D-mannopyranoside

o-D-glucosamine

Ricinus communis agglutinin-1 (RCA-I)
Peanut agglutinin (PNA)
Griffonia simplicifolia lectin-1 (GSL-I)

B-D-galactose
Gal 8 (1,3) GalNAc
o-D-galactose

Blactose
Blactose
Blactose

Table 2. The binding of TRITC-conjugated lectins, UEA-I, LCA, PNA, GSL-, and RCA-I to mouse oocytes and early

embryos
Stage of Eggs

Lectin  Binding Follicular In Vitro Matured Ovulated Fertilized 2-cell
Site Oocyte Oocyte Oocyte Egg Embryo
ZP -/~ -/~ -/~ +/+ +/+

UEA- PVS X - - + ++
PM - - - + +
ZP +/+ +/+ +/+ +/+ +/+

LCA PVS X -~ +++ +++ +++
PM + ++ ++ +++ +++
P ++/+++ ++/+++ ++/+++ ++/+++ ++/+++

PNA PVS X ~ ++ ++ ++
PM ++ ++ ++ ++ ++
VAY +/++ +/+++ +/+++ +/+++ +/+

GSLA PVS X ~ - - +++
PM + + + + +
P ++/+++ ++/+++ ++/+++ ++/+++ ++4+/+++

RCA- PVS X ~ ~ + +
PM + ++ ++ +++ ++

ZP, zona pellucida (outer/inner layer); PVS, perivitelline space; PM, plasma membrane. Intensity of fluorescence is

given as —, absent; +, faint; ++, moderate; +++, strong.
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Aol wistENsld WY ARSI U
ehicke 2e Lstch dakel AEDYelME

free fluorochromeol 2|3 ¥]|So|x dHE& 1}
e g3 #AHA &t dAe} ujold
A vehd delFAFe] e AgEst A&l
Yol 7 zelm Z7lujol BAAA SOl wha}
24 vebgcH(Table 2).

e dapeh £ o] datel I ol
Yddole LCA(Figs. 3. 4. 5 and 11)¢}
PNA(Figs. 6 and 7)7} A3t UEA-]
2 F73 oFRE P AFLIAHn(Fig.
1), GSL-I8} RCA-I& 2-H 7] o] &R 9@
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Fig. 1. Photograph of fertilized cocyte {a). Fluorescence photograph of the same oocyte in (a) stained with TRITC
conjugated UEA-] lectin (b). (400x) Fig. 2. Photograph of in vitro matured oocyte (a). Fluorescence photograph of the
same oocyte in (a) stained with TRITC conjugated LCA lectin (b). (400x) Fig. 3. Photograph of owvulated oocyte (a).
Fluorescence photograph of the same oocyte in (a) stained with TRITC conjugated LCA lectin (b). (400x) Fig. 4.
Photograph of fertilized oocyte (a). Fluorescence photograph of the same oocyte in (a) stained with TRITC conjugated
LCA lectin (b). (400x) Fig. 5. Photograph of 2-cell embryo (a). Fluorescence photograph of the same embryo in {(a)
stained with TRITC conjugated LCA lectin (b). (400x) Fig. 6. Photograph of ovulated oocyte (a). Fluorescence
photograph of the same oocyte in (a} stained with TRITC conjugated PNA lectin (b). {400x)
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Fig. 7. Photograph of fertilized oocyte (a). Fluorescence photograph of the same oocyte in (a) stained with TRITC
conjugated PNA lectin (b). (400x) Fig. 8. Photograph of ovulated oocyte (a). Fluorescence photograph of the same
oocyte in (a) stained with TRITC conjugated GSL- lectin (b). (400x) Fig. 9. Photograph of 2-cell embryo (a).
Fluorescence photograph of the same embryo in (a) stained with TRITC conjugated GSL-I lectin (b). (400x) Fig. 10.
Photograph of ovulated oocyte (a). Fluorescence photograph of the same oocyte in (a) stained with TRITC conjugated
RCAH lectin (b). (400x) Fig. 11. Photograph of 4-cell embryo (a). Fluorescence photograph of the same embryo in 9a)
stained with TRITC conjugated LCA lectin (b). (400x) Fig. 12. Photograph of immature oocyte (a). Fluorescence
photograph of the same oocyte in {a) stained with TRITC conjugated LCA lectin (b). {400x)

pig= of ZatAl A¥saAcH(Figs. 6. 7. 8, 9 and
Z} A1718) whapst wlole] Fudle 4% 9] d 10). UEA-IZ} LCAE 409 W&y o2
(LCA. RCA-I, PNA, GSL-Del 2la #3 A wlekstxgt naA AgstRrHFigs. 1, 2.
Ak, PNA., GSL-I, RCA-1& 49 3. 4 and 5).
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PNA(Figs. 6 and 7)., RCA-I(Figs. 10).
GSL-I(Figs. 8 and 92 4=t} viole] 913
Hute] =% AFetc. UEA-I(Fig. 1) ¢
LCA(Figs. 4. 5 and 11} % o]Z%3H )
ofe] Ay Avte| APsAHFig. 1).

Wzl 2o FRAENI|HelE AMEE g
ol B% ZetA AgsHcH(Fig. 12).
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2 A% 492 dxe d¥AY ZuA Ax
71 A grEtEe Ale dxbe] A%y b
@, FAY 201EA 71 Bl ¥EE AN
= A& 4ot 3 Yol UEA-T A8
AP = fucoseZt7l= gdg vy LCA ¢
g ¥ = mannoserle o B¥Ie
Aoz Busldn(Gye et al., 1993b), ¥ A
Ao A7 LCAE wWiFE vxlel g7t
ehte zoz #FHAT ol wigE g
A7 el Fatslo] Eole S@Tudlel g
o2 N FxEe] dgtEavld ¥t
dojute 2o g Ardrt. XA g5
GAG7} EAstd G EgAn 7dde
hyaluronic acid °l®ldix chondroitin
sulfate, dermatan sulfate. heparin ¢
GAG7t &A3k (Yanagishita et al.. 1979:
Eppig. 1979 Grime et al., 1984) # =<
FAFEY 57 HAsE =d I (Handraw
et al.. 1982). & Ade] 47 wiard daig
A2 Wede LCAS Z#st= mannosest
glucosamine, PNA7} Z&stE= N-
acetylgalactosamine(GlcNAc) €9 €r3tE
2717h thg EAste Aoz Alagn) o9 2
< AdNe gestEgrgde FPAENNAEY

gr3tE AT x|t MELVAS BES
71 Y& ruthenium red& xejsted 1A & nl
Fa dxe] Aditels AP 2 ARy B
ol wAFzRZ EAsY. HPHEAL
trypsin Aol &l HA/dy FxREL
hyaluronidase & 9&f #TAHE Aoz

B st (Dandekar and Talbot, 1992:
Dandekar et al.. 1992). 2 A& Y34
ZE AAT & Aguide Bl d&E 42§
date] it AMg" ddl 2R Agteix
gttt oly WAtel Ay & drAEst o
AR ZEZRE FAEC] gz BuEg
hyaluronic acidg& F23v GAGAHYEY &2
ol e HAHE AtRE T
Hyaluronic acide A ZEAA] A E2HE 2
Aol 535 2L d3Ae g 249
(for review, Laurent and Fraser. 1992).
At FA FHOE @8 e
A At vabe] dgAety ggsle oA g
7do]l 5|2 hyaluronic acidg& ##3 37
o] AL wWfAIte] §5d 2daAEE & A
oz FZHA9, A7 A4+ A hyaluronid-
ase inhibitor?l sodium aurothiomalate®
FHABY ol F wAlA £ & Aalste] vl ¢
Azte] fgAR g Fzt9] hyaluronidase
7} gt Aoz HaEHAHGye et al.,
1993a). makA Fzre] A&sagola A4 5o
Aol EAldte oheke g4atgar g 2t
v 32 FEAE #Y HAb 4ale) 93
Aty §@eteE RAE dAAY AdrhdadA
Aol AAFRE o] dASe Beld Ao E
2 288 Aoz Atgdn

Rneg

TR 27U #7Ho] HEe FadAdLe
7] E9t 1 oF 2wl xAo] Eols)
A A& g} (cow: Killian et al., 1989;

sheep: Sutton et al., 1984. Gerena and
Killian. 1990). 4#9 F3aL wiole #%
o BAge] HH 7] Solh A (estrus specific
protein)€ ¥4 &9t (Neider and
Macon, 1987). &3 Sojutwlzlo] xzle]
9 (Wegner and Killian, 1991)¢} $jd¢7+
{Kapur and Johnson. 1985, 1986: Boice
et al.. 1990)o ZAFste Aoz HuE ot
2 HA¥d A @& AHEQL hyaluronidaseZ
Aelgt & pEd A vy dAtde
delo] Z3tela] obe Wby wighd dxlel g
Zellde LCA. PNA $9 #@lelo] Aialydct
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(Table 2). ol¢] ¥deze AA, wizk olF W WEel o FHFH dve A& ¢ F
Azt w7 wlgkd Ho hyaluronidase # ATt B fucose H7ldl s EHE
ol ther AHedeo]l F7rE A, R vk Ad UEA-13 mannose #7]o ZA%3e=
gE3lEar|E zte Fadde BZol By LCAE vIFF dxle dE@auted:s AEEA
g 2a gatslo] el A A, ektedt £ o] FRE] wiote] dF el Aj
A FHBdAd EA3tE protease £ RHTE RCA-1 59 #ElE £33 o)Fo] uj

ES 5
glycosidase5¢ A&oz Yd7tdl FxE9
Taul Ay GAGAE R BeaEzbrv) vistd
kol
%

Hoeg Asdch A £ olF §-AH 2|7
Adzdel e UEA-1. GSL-1 59 23 ¢
S fA e Frise Ao JEepdd. o 2
iz o] Al7le] wio} B F@HAAM FHEFH T
Z7tElo] dojt Am AlREHT olE E4d
Z4 6= fucose9t galactose & st8 8zt
71 o] Al7le] AL wjotete] &t
T Aoz g

;=€ (Oikawa et al.. 1988)% shx]
(Hedrick et al.. 1987)ol4 N-acetyl-

glucosamine #7lel AFs= EALE AW
Banderaea simplicifolia lectin-lo] #jgtel
vhabel Eoiol A wiebd iRt ZrakA A%
3t Aoz Husdvh, oo FETJelA &
g @A (SOP 92)(Gandolfi et al..
1989)7 g xele] FITUd EAse 5F I
H(oviductin)e] wighd whzle] Fodielx &
Az e (Leveille et al.. 1987: Kan et
al.. 1990: Robitaille et al.. 1988). A<l
1 #3438 dxle] Fddios AR ge &
Gl do] Aol A E date] FioA 2
A= AHBrown et al.. 1990). wigtel 3z}
o Erdiol A wjgHols HHHA Y A=

g dol  HAEFSE WGASH sWGA
(Nicolson et al.. 1975) Z18]l3 PNA.
RCA-I. sWGA(Shalgi et al.. 1991) £9
delo]l # dzle]l Fude Aste Axede

g 3 WED #olvt e Aem B
2T B A A e Fudio] 2

E.

>~

(<]

2

#sh= PNA. RCA. GSL-I 59 dge %
el dEFuvt W FatA dddte o=

al El o

deheh ole

ofo] fgAute) Hr} 7FatA At ole
S ZE AriAY rhedez A 5
o M 2% 2T Aoy mAuke oz olg)
wate] dgAute] AxaAge] fdARPART §
Hol PAE uAyg Eatola gAY (Lee
et al.. 1988: Dandekar and Talbot,
1992)ol B3 AAAY e J-Y 7l
fucose =¥ mannose residued #glo] Ag
g Azz Alsdoh ol FAFH{P N fucose
+ mannose. galactose 9 #7|E Ze
Xa]l_alol E— Aok E3i(Lee et al.. 1988)}
CEAL FARY fy AT 7193
—’F‘}% 717V R @] ¥ Antel g4l
S HAZ £ g Fez AlgHEHu. AR
71 b G FETelA

Ay 7 Fujg g0
o] A A HIEAY FaEIN A
glycosidase §9] &47F 9829 2H9 g4
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Dey. 1990: Smith et al.. 1993). Al ¥9]7]
e gAY 2o ZAste 783 ke
FEHe] 452 8E El growth factor
Aol wae zAdde Aoz LAA Ut
(Martin and Sank. 1990). A< @aget
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Changes of Lectin Binding Pattern in Mouse Oocytes and Early Embryos
Myung Chan Gye, Yong Pil Cheun, Jin Hyun Jeon, Yong Dal Yoon, Hae Kwon Kim* and Moon
Kyoo Kim (Dept.of Biol., Hanyang Univ., *Dept.of Biol., Seoul Women's Univ.*)

By using various lectins conjugated with TRITC, changes of specific sugar residues were
determined in mouse oocytes during maturation in vivo and in vitro, and in embryos before and
after fertilization. Zona pellucidae (ZP) of immature and in vitro matured oocytes were labeled
with LCA, PNA, RCA--] and GSL-l, but not with UEA-I. Within ZP, the inner layer was more
strongly labeled than the outer layer when examined with PNA, RCA-I and GSL-1. L.CA did not
discriminate between the inner and the outer layer. Following ovulation, perivitelline spaces (PVS)
of oocytes were distinguished by LCA, UEA-l and PNA. GSL-I gave PVS labeling from 2-cell
stage and onwards. There was no PVS labeling in in vitro matured oocytes. PNA, RCA-l, and
GSL-] gave a labeling on plasma membrane (PM) of both unfertilized and fertilized oocytes,
whereas LCA and UEA-I gave a PM labeling only in fertilized ococytes. From these results, it is
concluded that mouse oocytes and early embryos undergo cytochemical changes in PM, PVS, and
ZP during meiotic maturation, ovulation, fertilization and the subsequent development in oviduct.



