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Maintenance of undifferentiated state of stem cell
precursors: the role of novel gene gone early in the

Drosophila ovary
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Here I show that novel gene gone early is involved in prevention of PGC differentiation. gone

Many classes of sexually reproducing animals are equipped with germline stem cells
(GSCs). GSCs are undifferentiated cells and have an ability to produce not only gamete but also
GSCs themselves after every cell division. This self-renewal ability of GSCs allows animals to
produce gamete unlimitedly to maximize success in fertilization during reproductive period.
Drosophila is one of such organisms that possess GSC systems.

During the larval stage, Drosophila ovary is filled with stem cell precursors, primordial
germ cells (PGCs), which are kept in an undifferentiated state. At pupal stage, some of PGCs
start to differentiate to oocytes/nurse cells, but the rest of PGCs are selected as GSCs and
remain in an undifferentiated state. A previous study has shown that it is a crucial step to prevent
PGCs from differentiation to establish adequate number of GSCs. However, how PGC

differentiation is suppressed prior to GSC establishment is largely unknown.
early encodes a putative non-peptidase. When gone early is over-expressed in PGCs in which it

is endogenously expressed, PGC differentiation is excessively blocked. In contrast, in gone
early mutant, the increased number of differentiating germ cells is observed and this phenotype
can be rescued by expressing gone early, suggesting that gone early is responsible for the
phenotype. gone early prevents PGC differentiation by means of suppressing EGF signaling,
which is for the first time addressed to promote PGC differentiation in this study. In the double
mutant of gone early and argos, a negative regulator of EGF signaling, the number of PGCs is
much lower than in wildtype and as a consequence, the adequate number of GSCs are not
established. This data demonstrates that maintaining PGCs in an undifferentiated state is

prerequisite to establish the proper number of GSCs.

— 206 —



ELIAmXoBEEEROESR

ATEMIII R RICBGE R B 2EERMIRT, BAEOFKARE C—ERDBERAE
FEAERE (PGC) MSRMLIKEE THEF SN2 Z & BB E 2 o A Eer i (GSO) DRI
VETHDLZ ERMBNTND, ZNETIZ, £< OEY CATEEHIIEDOHERHEIZES
THMERBZ RN TE T, ZORIERM THAIPCGCOHERESEIZE L ComAIT
Dign, MEER, Ya v Y a UNTORREETARE LT, BREOEF»D
CG9634(flybase) &\ 5 B TFEDNPGCO L LOMENC EELH#EE b o2 L 25
HNZ L., gone early (goe) & Uiz, MEEX (1) goeBfzFA2RBE L TV A
BPGCEE ek EFMIETHD Z &, (2 GoneearlyZ /N7 ERHEE BRI &
PR ETHRBEICRIRT S L, (8) Gone early ¥ ' 7 H OB KA A L H3EIHF &
IWCHWRICRAFREMERH D Z 2R L, 5T, (4) goeBinFi RIEBTHERKEK
TIHIPGCHEEIZ LT B2 L. I 0BEEFE2BREICHEE U AFEMRIT. 916
DHFEISNDZ EZRALMNC LI, T 0EEREKOXRBRE T goaB i FDEANIZLY
FEWEETLHZ LD, ZOBBEFVELERETFTHD I L 2R Lz, RICREE
X, IEHEIEGFY ¥y FOBRIFEECgoe EEGFY 7 LTED T 4 — KXy
7 VER%RDargos D2EXBREEZER L., goe BIEFOPGCHFIZBII A HFA =
ALEEGF Y 7T ANRBEET D Z 2 RR Lz, b, Hidsh HEOIREOFR
WCBWTEGF Y 7T ARBEHREL TR Y . ZOFEELOFERL LTERRN DY
7 NVRPGCIZ/ER LPGCO 43k % RET 5 Z &, % L TGone early?’ Z DEGFY 7
FEIRIT D LI PGCORSILEEZHERFT 5 Z L 2RTRRTIHREE
77,

UED XY iz, MABOREIL. T TRTBEETH 2, 1L A LMRDE
3o T2 I O AT DRSO RIEICHE L. PGC 2> 54 {LDBIMBICIX
EGF V77T NHBEETSHZ L L, £ LTRE GSC AT 5 PGC ZRSIREBICHE
F4 570X, EGF ¥ 7 FA%2MiElT 5 gone early BIEHICEERBZ 2 b O &
ERERBRFHMEITIC L VR LT, BEBEB TEER LFER, REEORL, &)
HHIZBIT D PGC DHEFRIBEIC T 7o —F LieA )V OF U T 4 OFEWIFRENEE B B,
ARREFEICRT 2 FRE DOKEE + 37T LT Lz,
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