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Changes in Proteins Forming the Vitelline Membrane Inner Layer
during the Ovum Maturation in the Hen Ovary

Yasuyo Hashimoto and Shoko Kido

To clarify the formation of the vitelline membrane, we investigated changes in the proteins
constituting the inner layer of the vitelline membrane during the ovum maturation in the hen ovary.
The vitelline membranes were isolated from yellow yolk follicles at the different growth stages,
identified as F; to Fg, and their protein compositions were examined by SDS-PAGE in both the
presence and the absence of reducing agent. One of the major glycoproteins found in the matured
ovum, GP- I, appears to exist as monomer from the early stage of the yolk deposition (F,). The
other glycoprotein, GP-1I, appears as protomer of its precursor with higher molecular weight at
slightly later stage (F,) and appears to be converted into the homodimeric form at later stages (F;
~Fy). Staining the gel for the carbohydrate moiety supports this notion. The GP- 1 fraction pre-
pared from the vitelline membrane of the completed eggs was separated into two components, GP-
Ia and GP- Ib, based on the pH dependence in their solubility. They have similar molecular
weights but different elution volumes in cation-exchange chromatography. A similar but different
heterogeneity in the GP- I fraction prepared from the follicle vitelline membrane was identified.
These results indicate that proteins constituting the vitelline membrane, at least GP- I and GP-1I,

are processed to a great extent during the ovum maturation as well as after the ovulation.
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pH2 TV v & L7:%,0.2 M BRB, pH 8 #¥inL,
ZiE T TRHLIRRECHCIRE Lich 0k mlEO
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LZbnteh-teh, GP-1 TlxBII I 5 & PAS
PEDRIGHNFIL I o T2 Ebv b, BEIRE I GP-
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DT THEEL, SROBBCHE GP-T O FE

TTHR->THEELL, X BIUX, oDRERE
BB 5Eb VIO WTIIARBETH LA, GP-I
BIOGP-I’ X v CEDTOs v A2ET
»h, Lo X 5k GP-TOHER X hilEkLT
Wz Enb, GP-TOFBREYE TH 5 AlREHEs
BLEBbhs,

3. PEEARAREY . N7E GP-1 OFRHE—it
BONNEE » SEBRHECRET 5 &, BB
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(vitelline membrane outer layer protein-I), VMO-II
(vitelline membrane outer layer protein-II) ¥ L O°
VF - A, A4 VEBES pH 2 B3R5 &
X OBECEN»HORER T %Y, X, 3w
T L5, 10%EERKC 1 RHRET S &L TH
BOBEREREZE LT\ 54 E A v VilifEn b 3
BEOEEN 2 v 7 HIJ3IFEEC BT 5, L
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Ry BEMHFTH D SDS UM iz B H L
42032 GP-T120.5% SDS B CHMB+ 508,
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RE %z v 7 BOBBLEY AN, TOER, Bhic
HELL 51, 0.01N EHRAEKO X 5
pH % 21CRARELTH, WBx v 7EIIBHE L
WA, R2ITRT L) RAEMBRCRETS L,

K2 HIVNEBEAR » v 7 BOSBERERC T 2 5FE (%)

s 18 GP-1 GP-I

0.2 M BRB*(pH 2) 30 100
«0.05M vV vEREA¥R (pH 2) n.d. ** 90

« 0.04 M & v BB n.d.** 0

« 0.04 M & 7 BA¥SHE — Befs*** (pH 2) n.d.** 60
«0.04M V VERHAHE —BERE*** (pH 2) n.d.** 95
0% 7 = / — VIS —20%EEAERE (pH 1) 30 100
90% F AR 50 35
90% FEAWE —0.01 M R¥ERWK (pH5.4) 0 65
80 % EFFAYIR 25 65
33% v U I — BB (pH 5.6) 30 35
0.01 N 5% (pH 2) 0 0
A=Y Rk 0l N @K (1:1) 30 65
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GP- I [t (acidic) THBMHET 5 ER T GP- 1a,
pH 8 iw#EH T % GP-1 % M (basic) THMT
50CTGP-Ib B LTCEHITHZ LT L,
GP-Ta (X GP-Tb L h b FEHEICKEL S
ThH5H (X3, pH2DS &£ 1), 2D GP-1 DAY
—ti, Bk A A v < b T T 4~ B
WT b BARE AR RO B e, ks, BIPIRERE
% pH2 ® BRB TRETHZ L7 Lic, pH8 D
BRB e HERE LT GP-Ib ZBEH I uied -
7oz &b, GP-Tb & GP-TH 5\t GP-1a &
MEFRITR® I,

fevC, BEDRRIOIRRAlRERE % < 2 B D BRB
T R RND Z L L, BESRY4E D&
KIRRa Fg 2 & B L7-IEE A A\, 0.2 M BRB,
PH2 tRBEL, *OEREEYEEE, REBKIC
BHLTL 52 v 2 BOaHxfTic~7c, JikadR
BE (K5, AEEIL, A &, BN
OREERE (K5, ADEE 1, Af) LHELT, X

BWFEEE - 555

DB CHL, BEEES BRICEE» -7, 0.2M
BRB, pH2 i fafiE2BRE L L = A, BE
B2 DFEIETIRD, 2500105 TR
Brr BRI TER T Y, 00BCEOERY
BETH LRIy, LI EKET
FELTE I, 4008/ b KR L, 604
B IEN TN DB - T e 00, 2 RfE#gi
BB EEEBE@E L (K5, ADEE2~5),
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