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Abstract of Thesis

Sex determination is a fundamental developmental process that exhibits remarkable evolutionary diversity
across taxa, ranging from genetic to environmental mechanisms. In the freshwater microcrustacean Daphnia magna
sex is determined environmentally, with the male-determining gene doublesexl (dsxI) activated in males but
stably repressed in females. While transcriptional activator of dsx/ has been described, the mechanisms
responsible for its long—term silencing in females remain poorly understood. Epigenetic repressors such as
Heterochromatin Protein 1 (HP1) and Polycomb (Pc) are conserved across metazoans, yvet their functional roles
in environmental sex determination have not been demonstrated. In this study, the roles of HP1-1 and Pc in
regulating dsx/ expression in J. magna were investigated. Four HP1 orthologs and one Pc ortholog were
identified, all containing conserved chromatin—interacting domains. Temporal expression profiling of these
genes during embryogenesis revealed no sexual dimorphism, with AP/-1 consistently showing the highest
transcript abundance among the API orthologs. RNA interference-mediated knockdown of API/-7 in female embryos
resulted in derepression of dsx/ and the appearance of male-like traits at embryonic and juvenile stages
indicating that HP1-1 is essential for maintaining transcriptional silencing of the male-determining gene
However, lethality prior to adulthood prevented confirmation of complete sex reversal. Overexpression of HPI-1
in male embryos did not reduce dsx/ expression, suggesting that HP1-1 functions primarily as a repressor within
the female chromatin context. By contrast, Pc knockdown did not affect dsx/ expression under the conditions
tested, although it caused embryonic defects and lethality, consistent with a broader developmental role
This result suggests that dsx/ repression in females may be maintained predominantly through Pc—independent
pathways, possibly relying more on HP1-mediated heterochromatin. These findings provide the first functional
evidence that the conserved chromatin regulator HP1-1 represses the male-determining gene dsx/ in females
of 0. magna. The results advance the understanding of epigenetic regulation in environmental sex determination

and underscore chromatin—based mechanisms as critical contributors to developmental plasticity.
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R STAERERICB W CEERNEL SO ST 7 N THBAA IV a (Daphnia magna) (2T HEREIC
EDOHREBIZONTIZ BT U LNANLDOMEEE LD LDOTHY | i, WEZELA4ENOERIND,
AL e A 1 E T, AFREOBFRL BN, BLOZOBRIZOWTEHRIB LTINS,

3 2 B CIE, HP1-1 OMFIMERRIZ L2 dsx1 OB & MR ORI EFHZIZ OW TR AT > T\ 5, D magna O
T AN 4 FEO Pl A=Y EREELTCND, Wb H3K9me3 #FBikT 27 mE KA &, &K
BE+2578F0 vy R RAL U EEZTND HPICD OHRZ BET ¥ RTRALVRET 3 2O BERAL V%
Fi), ERMMNTICL Y, ZNLMIRED HP1 E#ELMICRFES N TVWD Z 2R LTS,
HAEBBORBMITCTIX, 4 2OA—Y 730N T bMEfEER BB 508, Z2OFTH HPI-1 Akb&EBEHRT
L2 L EMRLTND, RNAL 12X D HPI-1 /v 7 XU MRS &, dsxl-L AR — % —OE NN IR AR CHESH
L. SRR A OE —fitAaMET 2 Z L 2BIEB L W5, /-, dsxl BEELAEICHEML, HP1-1 2MEE L
N TOMHRICEHEET DI EE2RL TS, 7272 L ZHUIRBARNIBIEICE D T2, BRBRIEEBROERICITES 72

o —H., HERT HPI-1 %2 /) v 7 XD SW D EBNEL D dsxl BEUTITHENR 2 Z OIHIER MR R
BMTHHILEHALNILTWS, o, HERT HP1-1 Z@ERBEIETEH dsxl OIMHEITRL I S22 &b,
HP1-1 (C X 2 HHNCIIMEE A O 7 n~F U BREE ZIIMBIR O MNE L EZ LN D,

% 3FETIL Pe BHMHNC LD dsxl OREBEA~DOFEIZOWTHIZEL T D, D magna O Pc A—y v 1 fEHE
DHFEFE S, 7 12E AL BRI PeR-box %ffiz, BRO Pc LG THD I LA LTWD, FKEEILEIN
BERICE—7 2R T8, MR SV, RNAL 12X D Pe @/ v 7 X0 Tk, MEEONFHICBWTH IR AE
DMEIE LBBEICE DAY, dsxl OFBUIZE LAV, 2, WFLIET Pe BHHREREERE T 2HWHT D &0 0 A
X2, Daphnia pulex T dsxl FEEALIZ H3K2Tme3 MBEET H VI HE L ITHFRITH D, KFFEDOKMETIE Pec
dsx1 OFZERIHIRT- & U CTE < fEUEE S0 a3, fiod Polycomb BERT-R0E 72 2 AR COFE O REMEIX
Eahb,

FAEOBIETIE, IO/ LNIEAMRERIEL, SBOBEICHOVTRIEL TV D,

ARFFEIL, HPL & Pc A D. magna @ dsx1 #HNCR7-9&E 2 AFEICHEEL TR Y, HP1-1 [IMEICRIT S dsxl
EEIHENC B 57 2 23, IR AEIIIMNETH H—T7, dsx] OEHEHRIEICIIEES L 2R LTS,
DX S, Kamsid, BEMEREEY Daphnia magna \Z36(F DHERERIST dsx1 DOMER: RAEVIHIEME L 7 o
TFULANLERL, ZOFEREF L LT HPI-1 281D THEIET D & & b, ZERIRMRERIEET V4R
L7ZRT, EWEHEME L MANEZ G T 558 THh 5,
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