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Abstract
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The parasitic flatworm Schistosoma mansoni can infect humans and cause severe inflammation by
laying eggs in large numbers in the host's body. Therefore, understanding the mechanism of
female sexual maturation has been of economic and biomedical importance. Intriguingly, the
females are incapable of reaching sexual maturity until paired with males, whereas males can
develop the testes to some extent in the absence of females. However, what chemical factors in
males triggers male and male-dependent female sexual maturation is not understood. Here, with
the aim of elucidating sexual maturation factors in the fluke S. mansoni, | first considered the sex-
inducing substance known in planarians (the evolutionary ancestors of parasitic flatworms) as a
candidate factor and tested whether it is also present in S. mansoni males. Some planarians, like
parasitic flatworms, also switch between asexual and sexual reproduction. During the process of
sexualization, it is known that a chemical compound conserved across species acts (referred to as
sex-inducing substance). Recent studies suggest that the sex-inducing substance is produced
and/or stored in the yolk gland, one of the female reproductive organs unique to flatworms, and is
widely present in parasitic flatworms with yolk gland system, such as monogeneans and flukes
(Sekii, et al. 2023).

In this study, we collected virgin S. mansoni males that had never been in contact with a female
and fed them to asexual worms of the planarian Dugesia ryukyuensis (the OH strain) using a
feeding assay system for four weeks. The results showed that 70% of the individuals changed from
asexual to sexual state, while all individuals in the control group fed chicken liver homogenate
(normal rearing food for planarians) remained asexual, indicating that male schistosome contains
the same compound as the sex-inducing substance. Although the chemical factors acting on the
surface of physical contact have been enigmatic for a long time, the present study raises the
possibility that sex-inducing substance produced by males may be one such factor and that the
substance may also be used for male sexual maturation in S. mansoni. While future studies are
needed to verify whether the parasitic flatworms indeed utilize the sex-inducing substance for their
own sexual maturation, RNA sequencing analysis using safe planarians will be a next useful step
to elucidate the production and regulation mechanisms of sex-inducing substance.
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Toward the elucidation of sexual maturation factors in the parasitic flatworm Schistosoma mansoni.

1. BIERREEOBUE

FERIVYEMRBIFEMNIHREL. BEDERRATREICENTHETHLVREZSISE T2 AADMERBRDLEEA
DEARFIIEEICZLDEALERDH TS, BIKRNCEITARBFREEER(RTYLT) LETNIETERBAEFRBTEGOA FRIF
ARGLT, HOBREDEMBAEEMTED, LALEDESIBILEERNF REF RKFHLEARDERAZATREICL TV DA LA
BENTOEW, ECTAMRTIIEAREFOMRAZEEL. FT B ZOBRMELTENRRDOEERICH-SRIEYMT ST
FTHoNSEHARFA EMRBRA RICELFET INEINERIELIz, T5FITELHFEREABRICEEETEEAEETEZ R
95, BERNEERENHHREICGLHBRETIIEZEA TREFSNICEVE (BHIERF) AMERTEL Hil. COEFITH
HERERED—DO2THAWERICHFEEL. ACKINERD AT LERFDFEMREEY (BALE -RRE) ISTLEFETHI LA DHH
7= (Sekii, et al. 2023) . KAR TIEARE—FELEMLI-CEDBNRTIUTHIOI Y ATMORBFREED. EhoE 4 BRE
[Zh=2#ET7 VA REBVTISHITERER(2IF1IFIHXLY OHKR)ITEZ =, ZDHER . 105D E KB IKE
MoAMREAELRILEL. —A. BEFAFICAVSBELN—Z5Z-HBETE. T NTORKIEEREDOEETH o1z, DFY
FMmMRBROARFIMERASLGVICEEOLT HRIEEFERCILEYEEOTEY . TNEFRBH L FRIKFHLEARD R
[CAVLGATWSRIEEEN TR SN -, SRIEIFURILEAFAERICFERDUERRICEE T ENEINERR T EEDIZ, B
BYIRESN-RADLEYTHIEHILEFOEE - FIHOEEHDBRBAICAIT T, FTERLAETSFYTEAVTRNAY
— TV ABNBEEEDTIKFETHD,

2. MIREBRRAEEOBE R

The parasitic flatworm Schistosoma mansoni can infect humans and cause severe inflammation by laying eggs in large humbers in the
host’'s body. Therefore, understanding the mechanism of female sexual maturation has been of economic and biomedical importance.
Intriguingly, the females are incapable of reaching sexual maturity until paired with males, whereas males can develop the testes to
some extent in the absence of females. However, what chemical factors in males triggers male and male—dependent female sexual
maturation is not understood. Here, with the aim of elucidating sexual maturation factors in the fluke S. mansoni, | first considered the
sex—inducing substance known in planarians (the evolutionary ancestors of parasitic flatworms) as a candidate factor and tested
whether it is also present in S. mansoni males. Some planarians, like parasitic flatworms, also switch between asexual and sexual
reproduction. During the process of sexualization, it is known that a chemical compound conserved across species acts (referred to
as sex—inducing substance). Recent studies suggest that the sex—inducing substance is produced and/or stored in the yolk gland, one
of the female reproductive organs unique to flatworms, and is widely present in parasitic flatworms with yolk gland system, such as
monogeneans and flukes (Sekii, et al. 2023).

In this study, we collected virgin S. mansoni males that had never been in contact with a female and fed them to asexual worms of
the planarian Dugesia ryukyuensis (the OH strain) using a feeding assay system for four weeks. The results showed that 70% of the
individuals changed from asexual to sexual state, while all individuals in the control group fed chicken liver homogenate (normal rearing
food for planarians) remained asexual, indicating that male schistosome contains the same compound as the sex—inducing substance.
Although the chemical factors acting on the surface of physical contact have been enigmatic for a long time, the present study raises
the possibility that sex—inducing substance produced by males may be one such factor and that the substance may also be used for
male sexual maturation in S. mansoni. While future studies are needed to verify whether the parasitic flatworms indeed utilize the
sex—inducing substance for their own sexual maturation, RNA sequencing analysis using safe planarians will be a next useful step to
elucidate the production and regulation mechanisms of sex—inducing substance.

3. ABEREICE T DHE

RRERA RRREL RRFMEL FINGERITEH
(FE - BEE) (FE4 - B (BFEHRITH - BEER) (FERTHEA - BEFA)




