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Gametogenesis of mammals is a complex process that involves numerous cellular and molecular steps including
specification, migration, proliferation and survival of primordial germ cells (PGCs). In the present study, primordial
germ cell development in an ENU induced repro22mutant mouse with germ cell depression, the gene responsible for
this mutation, and it effects on germ gonad function in adult mouse were investigated.

First, fine mapping of the repro22 locus was performed by linkage analysis using F2 progeny and the critical region
was narrowed to 70-kb region of the distal end of mouse chromosome 4. By sequencing the genes located in this region,
the repr22 mutation was identified as a missense mutation in Mad2I2 gene, a spindle checkpoint genes essential for cell
cycle regulation. This finding indicated that the essential role of the spindle checkpoint function in development of
PGCs. Second, PGCs formation, migration and proliferation in the developing embryos were examined by alkaline
phosphatase staining. The results showed gradually reduced PGCs, and complete absence of PGCs in genital ridge of
the mutant mice. As a result, no testicular and ovarian germ cells was observed in the adult mutant mouse. These
findings indicated that the Mad2l2 gene might have an essential role in proliferation of PGCs. Third, effects of the
absence of the germ cell in the adult gonads were examined. The mutant adult testis showed hyperplasia of Leydig cells
and as a result, serum testosterone level was significantly elevated. On the other hand, the weights of the mutant ovaries
were significantly increased in aged mouse, and histological analysis showed tubulostromal adenoma with
hyperproliferation of gonadal stromal cells and tubule-like structures. The disturbance of endocrine system caused by
the lack of germ cell in gonad was suggested to be responsible for these phenotypes. Finally, RT-PCR and
immunohistochemical analyses with anti-33-HSD antibody showed that the Mad2/2 expression was gradually increased
from day O to day 32 and decreased later in adult mice. The Mad2l2 immunoreactivity was found in type B
spermatogona and early stage of spermatocytes, and round spermatids, indicating that the Mad2I2 gene functions not
only during development of PGCs but also during spermatogenesis. BAC transgenic mouse was also generated to
confirm the function of the Mad?2i2 gene in germ cell development.

The present findings provide a novel insight of mammalian germ cell development, and the Mad2/2 deficient

mouse will be an excellent model to evaluate the development of mammalian germ cell.
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AMFFEE, AT D K % 52T D repro22Z28R A8 B~ 7 ZNTOUNT, AFEHMIE KR DF8 A & RIR
XD AFERRIC A U 2 BE ORF, B X OESEMITIC X 2 RRER T OFE &, % OBE T OMREDfiE
WraRAlZbDThsD, TOERERITILLTOEY THD,

repro22~ U A1X, ZEEMIEFITHHAENUIZ K VFER SN RARER~ T A TH Y, MlEE A TIX
AR MNFERIZ KB LTV D, & 2 TAMETIE, £ T repro22 EEAEO MG I 1T 2 AFHAl I %
KON EEIZARAT U725, repro22 78 EEAR CITIER ICAAFARIR AN BB 5 723, D% OAGH
EA~OBE) O CTEFERICHESTZOHEMAE L RT L, HAERHITITATEBRIC AR & A
CTHELARLRDZEEMLMNCIL TV, S 61T, A0 KB EFIRIC 5 2 5 B2 BET 5
7oz, M~ U A DOREEI JOPIROMMB PRI 21T o7 L 25, FRIZBWTUITZA T 4 v Bl
R DR, JHRICB W T E R ERE & LIEN BN RET L ZEE2HLNE LTS, KIC
HEHIRHTIZ XV repro22i8fn 1 ONLE % 85 4 Yok BICHEE L, 2 OFEIRNICAATET 285 1 O AL
TS 5 2 & T, MlaEBOF = v 7 RA v MEREE RO EHEH SN D Mad2 1285 FITI AU AE
BPNFETLIZ L2 RN LT D, & DICMad2 12385 ORB N E — U 25 & L HicMad2124
VR BEORBENTORTEZT ML TS, LLEDZ LD, repro22Z351) 5 A FHMAL O KA
Mad2 123857124 U= 2R BATHEIR U, Mad2 125851 D EFEHIIE OBEFRIC AR A K Ch 5 & kim0
TWn5,
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