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The Research Progress of Abalone’s Gamete Recognition Protein
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Abstract: Study on the biochemical mechanism of gamete interaction is important for further understanding of the
fertilization process, and also because it represents an ideal system 1o learn more about inter-cellular recognition.
Sperm-egg interaction involves a series of steps that begin from the contact of sperm with the envelope of the egg, and
end with the fusion of the two gametes and incorporation of the sperm nuclear in the egg cvioplasm. Such interaction is
species-specific based on molecular recognition between gamete surface components. Abalone is the better animal for
studying gamete recognition. During acrosomal proeess the Iysin and spl8 are released, and lvsin binds tightly to the
VE receptor for lysin ( VERL) and creates a hole in the egg vitelline envelope (VE} by a nonenzymatic mechanism.
Through this hole the sperm passes the VE and fuses with egz. Spl8 is an 18 ku protein that coats the sperm surface
during acrosomal process o mediate fusion between sperm and egg cell membranes. The VERL, a giant, unbranched
glycopeotein comprising 30% of the VE, exists in the vitelline envelope and fuses with lysin by species-specificity .
These recognition proteins coevolved with high speed, but VERL with concerted evolution and lysin and spl8 with
positive selection.
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B ( Holiois ), ¥R 8, F B TR E DY
{Mollusca ). B 2 % ( Gastropoda ). A M T 4
{ Prosobranchia ). J& 4 B B B ( Archaeogastropoda } . # %}
(Haliotidse), RIE W W H L WM ETHARMAZ -,
ERERNE RS Y, R KK, PR 8 R, HiE
BE,ERFH. BERMANERALS,EXEF LD
M (AR, KN DAL EE  EENSMERRER
BITT SN .

ZHREEKBEFTHNTG, RIEREESME BEH
AEESEE S ANARFEBEER - EEEGTHL
B.G8T7T%— 8 AME &R B & E M 2% 40
. FBERIAGTFMRAREZMERMEEER. ¥
MEAMANGEGREH S RES R ENATRE
fr EEEEtARE MRS R LR ENAERR.
MHE THRMRNSS S EEh K FRmH KRS
F {16 ku) .18 ku ¥53E A (spl8) . UF 40 Hfo 32 10 B9 20 MR 38 &
ZEEAVERLILRA 28,

FRAAEF L AMWHN Y MARY EHE,
EPE REHRSFEBRTFELAEY, 64
F XABERAELE FEXTREFREMNERR
FHANE HEERER2 RIS E R RE
B, Bt ARBARFEEENEONERMNET
R AT R B B R

1 BT HAEAS

MEBBTHREDY, CTEHEN, EBERT

Bk . ZREMMBERATHERFET. BRR
LR EREEREEFARES KFE S, TWEAR
ENHETE ARLSFERERTHAR HIEHREE
PR FAIRE, B2, FrRREY  mesT
BERESHTELS RS AEMNEBEAR. KT RHA
BER(S k)M B EEL(spID SEHAR.
1.1 HENE HAEER (ysn)RBEEHEHRTEEYN
FHEA N —FSTFRY 6k HEMEAR,
B4 TR A S0A x S0A x 354, Hivh 65 % (s # A T
o-SBERTE p-#r B, Lysin £ % 5 4 SR HE, Hp al
Al od EEES TFHPO .o &7 MFAEBMDTES
REHEMN:;2 B8 MHTSH THEMRA D 12543 A
AZEASG=TBEHE. EMNZHHEAH 1358
AEAHRITFE. S 2 B NH,-EHHE. TRE
H a2 TSR o3 o 5 F 2 0 0B R A
44 o WIS T MM RB LR,

Lysin RS WE A X-HE AR, B —#LL
HoeBWENERMAMEORE D RE=1HEN

SRR (DNBRIEREE D 1- 2 T EEMRR
HEEME NH,- RS KRR T 2 T RS, HX
FHERNSE(QOARBEN T EF 2 £LFFT
MEFTEM T FRENESEEME, CHRARE
AEQRAREMMARAYRAEEED; QI EFXH
IR EFES 11 T HAREARAHK R, KR EE
HRBERG BT RMEM. HESHHBEENA
lysin R {kn, “RARERF, X IRVFRPEERMY
Blysin MARERE N TEEREN _RELSHRE
BEENRE, Kresge FAVEALMPHRELE, LR
FiEFERERERREAHKXE 7 FHMHFELE
M RETH RUAFASHRBOERETL, WS
AC 41 My ] g4 5P AR IR B Ok

B AMMERERELE

B4 lysin 89 NH,- A U5 COOH- ¥ 7€ IRl — & , N-
REH2- R ERXMBREEEEAMES .M C
FRGFTEME N EA, AEHREMHRERDY,
lysin B9 COOH-F &% # NH,-FK W E T €% VERL I %
RS, BE L, ysin MRS EWEZHAPILTE
., #4048 ( Haliotis rufescens ) #1 28 81 ( Haliotis
fulgens ) B Iysin B9 134 T EEBF LA 51 ARE" L H
COOH-F# A NH,-FWERMEBLRAL. MEXHH
M BEERFF P, BHMA lysin (PRTFERS
{R5F 4 B R AL : T lysin B9 o B R T BB R [
lysin I —EH 1L~ 16 THKBERERE WA —-—HEH2
FILFETHMRAZETEM TRENESEEME,
1.2 18koEA EHRTREDESMEN, A
lysin FIBERL, 18 ku W E 3 (pI8) Lz B A WER
TR ET B RENAEEEENER. W
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spi8 A XE O AR A AL . spl8 EEHHE T Z 0
HEFFANEEERE, IS8 sp18 LA 39 S H A
HFETRSERRE Kb M F4FREEHS
TR FREBE 22% , X B EEBE I8 H1H —
MROERE FEZ AT REAFERE, G ERXE
REABKEERBEHF ERMNEHRTEME pI8 BF
Er. = By S

Kresge 25 A BF 3% 3F 991, op18 B — 4 B 89 A
HMAx2A WA WEEHH T EEEMIGERE
B 817147, spl8 4+ F I 70% it T o« BIE R, 4+ F
HAETE BT, B TRB S T IR A BT L
HTBEFRARGTRES, HPEE O S5
spl8 F FHIEL , R EBEAIZMEEHLEZNHE
BT REBEQ)THHEHEASS o8 o
MEEEL, 354 2HNTHSEHRE-FSHEE
BRSTEESESSHSFRTEAEERE (L7
Al Aspl28) T HE T spl8 A FEIRIBEE M, FF MBI
BE Pl 3k, B o5 A C-FEE 11AEEA L
RN _HBESE A TRECTESHE, EomE
FFFETF Cys60 Rl Cys134 Z A, I 7E COOH-F MM 2 5
SHRERE, HRERDSHHEM 18 FIEH,EER
2RFFIFH 132~ 46 SEEMBEHEBRE, WS
MENE | TRERMATHN, EITHEE W F5 8

AR
1.3 Lysin 5 spI8 BT e Kresge ik R, 8085 F
BHERTEENEILFEEN T TES RN 16 ku #1
18 ku B lysin il spl8, TR R EN XA ED LR
ok B B R R ES B,
FREREONSME REBOHEUE. SlEs
WA, spl8 T T RRE ysin KB HENEREMEY
AL HEES T IBIESH, FEEMN B A REH
FI(E 2), - BRI EFRILE -8, HBE B
ERAF—TEREAESERE R T R4 EME,
MRRXEAREAMNEERENEHN, EMHNEERT
FIEBH TRAN A, lysin F1 spl8 (#1136 ~ 141 D E
FEBA A, HE 24 P W0F sp18 — B, Iysin
E—TERENGTF. IS TRANNSEFREEZR R
HUETFH I —T.WHEAKE B - TEEASTH 26
THERER(EEBRAIMER) T E SR, b
A FE R R TR 30% M AR, spl8 MIF
BEEZMEEEER, IO HMS sn AU HREBR
B lysin B9 2 fF s epl8 S H ME PR BHERKMTF
BREERAERBEEBN P, pl8 A FRFHE M
B X . Lysin #1 spl8 IEZFE FRFFEABER T —F
SEFA L, THEE R A,

E2 S sp18(A)5 ysinlB)BAFE AL

2 BNAMEE b A A R % R (VERL)

HIZR N B AH J ph — J S R LR 2 B A ML R A
HAERRY NEAENAREEREILBHR 2.
Mozingo %5 B 9 H A MUSE 4 8 30 - B AR 4y 432 T 09 40
MBSNE SR THRIE Ty R, BB RIS T

HIER, HERARBESRTRRE; MW EENN &Y
MFESFEERN, ZESIERIETHEREOENE
BEEMBRE AT ENERESTEAME RS
MigFRMER. B4, 00ME LI FEH DY —/
SR B A A Y R AR &5 #4 (egg surface coat, ESC), i% ESC
EBEEHFEEZ2H(VERL), ERA S EXNHEERD. B
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RagsEHEAHE—R4, AR RERE. 6§
SHARRMAR BB VERL B — T A4 REEH T %
BT A THESEEHEFREESS M2 TERX
Z11000 ke & T 2 RBEESH 153 T EEBRH
FAIET, P ReF MR #HEEL. B2E
#y SDS 5% P34 Bk B 358 B v Bk R W 7E 1 500 ~ 2 500 ku 5%
WEAE 1~3 KRB0 SRR —-TEHRE
MR ERRTAEEE AKE LR R
FEISEHEEEEN, XS5 AR TFRMENEE K VERL
BEFRAG THESHE -, VERL B0 HBEK T
F-Fr SRR M LS. B — 2T B VERL K295 126 ~ 146
ATH lysin EE S TFHE S . XFEH VERLAFRE S
lysin HHZE & HIH T,

Galindo % A ™ BF 35 4181 VERL &Y cDNA £ F 5
{11166 bp)iERR , h PR E 8 B VERL EE FFIF I 89
—BEAEFQITEERBRE . FERE 2 MTHHMERRF
FELGTEEES 153 RBANEERET,
HbEERM 1253 -2 MEEBARTLHE,
WMi~-RHEITEEMNARJLFHERA.FAEBEHE (G~
22)— AR #EAT R E R AL T RT-E (1 # 2) 3 IE W ; VERL
MEBES—TEERTBRHEE I THEEENNEER
H B FERE H B S (RTRR) . — TEMAHFE A — 4
K i COOH-F 4t o

3 AMEEERSHZAMHEER

A FENFERENZHEH, DR E
BHBEGREETRM. SINEFHIESERSR
B RHiR B RN RS, HE 7l
EAMEEILEER. EIMNERTEHAETHESR
B AT &, (H RS 382 B T4 RFTER
HOEAMEHRERBAMNER . XS4 TERRER
P2 A R R S S

Yang. Vacquier & A BF A A MM E EHFE
FHTFHTRBEA, S TR B R et
BTN BERCAT lysin WL Bk R S HEEN
B4 MEHARKEN P HFEEELIN, EPRELD
FTHEN 3 pm WAL HARERMN LA FLRE
BSEMMIRE &, Lysin 5 VERL I S 2 HHBEMN
T—, A FEA ) B lysin REF E KPFIEE & EE
& 5 40 B B iy % R PR .

LR BT IR, 2 50 2R T RN B0 B0 3 M IR B B R R
BTERI, BB ysin .5 VERL B4 & B R FIE {1
VERL S5 FREFMNH4BF BRI, EH
MERE M S R A 5 00 4 R RS s T spl8 X EP R AT 2

R, EEHEEAEEAEEEAT lysin, EEEIH
W A B A 1R (I 3) . O IR R Y X B B 3 B B
AR ERE BT E S, BI04 & % 8 ( Helistis discus
hannai) 5 £ 8L lysin A spl8 By 4 R 4% SRR R TR, g s
FHNY spl8 FEISAF D R A ZE L 88 Tysin 1 spl8
B BAER , H o spl8 BT LB AR £1 &3 5 85 B 4,
HFTF lysin R — BV X E MU, 0EZHFEAR
FrEHFRH.

A

HES] .“’T | E
By 2 )
TR0y

T Yy
TR

[y S
e ' G 4 I )it

A

M3 EFABEREY
AR T RSB T N s C AR
A RHT A IR A D W F MR LR — 3L, 3Bk
FHRE. P RS

5/~ L % 22 46 (VERL) T AR 5 1 1M 36
1AL AR e R R LR NS
TR LTI S, 3 T B AR AE W TR ESC IR M B A
6 25 B 90 9 N O 45 B 5 B4 T R 9
R AR B e e — A T S

4 MEFRMER R

EEE MR T RAEAMTERERANMER
BE#HAIET AN E%E, Vacquier &A™ &
LTRSS 7 b A HE N BE R 5 Y 4 HL 20 B IR 4 JE A
FEHEER RSN S T RINAHAH, &
AT E AT 286tk DNA B 8,4 4 f#T 100 ~ 200
HERMBE24bHE. IS8T lysin fl spl8 £4&
PRI BB AY,. S RIEAXHHEANLR
£ %R SCIE 8 # #EHL ™2 3 B A BF 9T 8 i R
Fi— 2 i P 2434 B fh o Bt . W gh R R B
HEEN BT ERAFHEAMEERTH, R TRE
St MR NREEESNRESESEN4R TR
MRS, BEHREE™, lysin M sp18 HLEE
e SR M PRy - THRENMAES
WFEM2~50 f5,F H bR & DNA B R, X
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b BT 0 Lysin A spI8 MBS HE S5 S # — B B#
ABEHEAZ -, LRAAREA. EERTIRIE
o 5 R A bR e AR B TR BT A B R

EAAUTEN A MR B VERL W LU R B FRELF
FHEOREHEMCHEHE, VERLMEBEER FTIH
HEHITHE#E™ NERATAFHLR FER
PP R — Fh 26 P9 35 ) 38 B 4k, T 78 7 A ) 4k A
HHRE AHEEFFIMANENARKTFHE. &
HREA S BEXIHEN™ Y VERLN T EEE
R RTR BARECNEERFIFEELRE, ysin 5
T LA 5% VERL 4+ FHH & & , R8T lysin G 4E 48 52 AY 4
{E LT B F VERL ¢4 , B Ja VERL 345 th R (b 18
B 5 A EE A S T A 5 A5 AR lysin (Y38 R
ik, WE2™ P E MRS BB b b
RERE MEMBTERABITRIESFIDAEEY
Pt 200 B 2 B A BE T, R T AR R B B X R LR
ShAOHhBhEE AR M TR F T UE-Tf B Y
PEEAN BANSRSEARTRARZTIMF L
BEZEBLHREAEESC, TS HESHEE
T 378 3 1D SR A A AT A B . Lysin 5 H 2 R 80X
FhILIE LM BRI IR A MY Ak, BB R B
W] 2% 2 By 57 F BB
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