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Elucidating the molecular mechanisms of fertilization common to vertebrate
animal models
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In this study, we focused on the function of sperm membrane proteins, such
as SPACA4/Bouncer and DCST1-2, which play crucial roles in sperm passage through the oocyte’ s zona
pellucida and fusion with the oocyte membrane during fertilization. Because the genes analyzed are
widely conserved among vertebrates, the Japanese team, including the principal investigator, used
mammals as experimental models, while the international collaborating research partner used fish.
Through this international collaborative research, we elucidated that part of the molecular
mechanism of fertilization involving sperm membrane proteins (GPl-anchored proteins, etc.) are
expressed in germ cells.
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1. WSO 5

TRITAEMBEOBRM THY | H MO INTEXIZFEROOLES>THSH, ZOFTH, FF
\H T &I O RERA B LTk, Kl IZUMO1 & JF-1-{] CD9, JUNO » &+ T 3K+
MR X TV 7= (Science 2000; Nature 2005, 2014), 2O L H R F T, A—A U T -
T 4= F T Z—D Andrea Pauli it 5D 7 L —7FNFERET VAELY HWT, I+
\CRBLT DY R EO—FE GPL 7 > B —% 237 4 Bouncer W FEIEREVE (ZMZH, D
AW 2T 2@ & 25> 2 & 2% 7 L7- (Herberg et al. Science 2018), Z D% HLIZ
XU BRI 3T b R I 2 HlE T 5 K OfFTEZRE Lo, & HIZBEBRENZ &1,
Bouncer [FMFLIE CITIN 7 TIER < FICHBLT 5 SPACA4 & U TRAFS v, i biafe T&
NS Lzt B2 oD, —FH, RREE DT~ AEHWT, A I MER R
UoXU'E 4 FE¥E (FIMP, SOF1, SPACA6, TMEM95) O [6]EIZITERT) LA ZEHIR A3 iy oD
HHN, FEHEITE SN TV (Fujihara et al., Noda et al. PNAS. 2020#1, 2).,

2. MREOE®
AWFSETIE. Bouncer/Spacad RCHFHEEME] TIA RAFS AL TS Destl-2 12 H LT, FHE
W CIES RTFE SN D ZRIERME D F A = XL DOfFAZ B E L T, BFEHEE 24 %25
ToMFZe R EH 5 AT — A0 Pauli 0D 7 v—7 L LUF 3 DO F —~ CEE I [EHFZE 2 i
L7z,

(1) Bouncer/Spacad KO < 7 A2 DREBERRAT

(2) Dcstl-2KO v~V ABLIOET T 7 4 v = DPI3E & BEREMAT

(3) BB T4 GPL 7 > — & L2837 B OSREMRHT

3. WrgED Hik

(1) Bouncer/Spacad KO < 7 2 O¥EBREMIAT
BA%& L7- Spacad / v 7 77 b (KO) ~ 7 ADAEFHRE N D 7=z, AR, A4h
ZH, WRERE, B ToORREIE. T LR HEEMWEMIT 21T > 7=, SPACA4 O JRT1E %
RAHTZDOIT, PUAERLZ 4TV ESORS 2 VW - a0 e Blsi 217 - 7=, KO K+ D
SRR R B 2 KRGET D HIU T, (RS2 K512 3 DO IN1-5ff (Dl s S0k - SR fa s v -
HBHEH Y, OQ#YLIN T IR EiE /e L - EWHH D . @B HREIN  IPEME L -
BHE /R L) TR LTz, BRSO T O RKREIE O B2 MRS 5729012, LLATBA%
SN KTtk ko e, BT REnRtaEtz2/HoO N7 AV 2=y 7 (TG) ~
7 A% KO~ ALHEITEDOETERICER L7, LLEOFRIRRNT S 2 i L 721412,
B X X OEEZ R D DI EFARZH Ty =R Z T ey N %%
TR 8 AT > CTH /87 ERIF AR & WGE L 7=,

(2) Destl-2 KO ABLWET T 7 1 v o ORI L BERET
B L7 Destl-2 KO~V AL BT T 7 ¢ viak bt b REROFER HIET - HEOREA
fiEfr & 2 R B AR OBE 21To 72, BARF— LR~ v A EELFEFIEENE
TT7T7 4y a DT EHEY Lz, KO ~ 7 2 OIFFHlaBE~D A RE ) & FRGET 5
7o DIZ, WFHFMEOHEINIRF D Ao oo gt~ = 7 77— B 2 IR L CERBRE
Pf-Z B L CTF A MY CRIAAEE L=, ~F A NEIIF~ % 30 43 CREER
AL LT, AR T OFEICINFHKEDOSNF A RBBITL TVND Z & 2 RIEICIi+ 2 &
DOREERETEZF L=, AIGRIC L VRN 2ES (xR v T —vay) S8k~
7 ARG T DRI A N B2 SR BUG AR D 72 8 | JelR S BTG 71X IR 7-HB B~
EOOT 5, BAMNE - CHOBILERERMES T A& T CKO B FOME ) ZMEE LT,

(3) B T4 7: GPL T v B — & v 30 B DRSBERAT
WFIERFB DB LT R RN 2R B 2R T GPI T v h—F I E X (RERT —X)
WZHEB LTKO~ 7 ARG EFL—@#HORBIUBIFRNT & & > 37 M BEAEH OB 217
ST, ZTOMIZ, KO B+OBHHAENZHRD -0, @ SEOHPINII+D A -
TR pE e~ T v = X =V 2RI L COMLIRF 23 L=, % 30 45 Tl
ERALE L C, I BRI E L WA T2+ 2 L IZFHAI L7z,

4. BWRIERE
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e e e llg?) . [RGB OSSR, KO ~ 7 AD % AIHEERIE T, <~ 7 AR
DiEV (B6 EnA 7V v FRHE) 12XV ZOREIGENS RO, I, HEERTO
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HIEICHERET S Z & &% F. L7= (Fujihara, Herberg et al. PNAS. 2021),
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