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Sexual Reproduction in
Dinoflagellates —The Case of
Noctiluca scintillans and Its
Ecological Implications

Jeffery Liang-Neng Lee', Kuo-Ping Chiang™ and Sheng-Fang Tsai*>*
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Moctiluca scintillans is a larger, bioluminescent red-tide dinoflagellate (400-1,000 wm
in diameter) that reproduces by sexual or asexual reproduction (binary fission). The
process of sexual repreduction in AL scintifans has been thoroughly studied, but the
ecological role and the mechanism of shifing from asexual to sexual reproduction
have not been fully elucidated. It is believed, however, that sexual reproduction
occurs when N scintiians faces environmental stress. In this study, we tried to
determine which factors drive N. scinfilans to undergo sexual reproduction and we
considered sexual reproduction’s ecological role. We cullured . scintiians under
different conditions of temperature, N. scintiians cell concentration, prey concentration,
cultivation time, cultivation volume, light exposure time and physical vibration (simulated
wave motion), and counted gametocyte mother cells every 24 h to calculate how the
saxual reproduction rate changed owver the experimental period. Rises in the sexual
reproduction rate or the concentration of gametocyte mother cells only occumed in
rasponse to large varations in prey concentration, typically after the exponential phase
of N. scintifans population growth. A noticeable upsurge in gametocyte mother cells,
from 1% or less to neary 10% of the total M. scinfillans population, occurred when the
prey concentration fell below ~-400 cells/mL. This implies that a sudden decrease in prey
concentration induces more N. scintifans to shift from trophonts to gametocyte mother
cells. We suggest that sexual reproduction may occur in N, scintillans as a response
fo the post-bloom situation when the dinoflagellate’s food supply has been dramatically
depleted, producing large numbers of gametes for an alternative mode of survival after
the end of each bloom.

Keywords: dinoflagellate, gametes, gametogenesis, gametocyte mother cell, prey conceniration, encounter rate

INTRODUCTION

Noctiluca scintilians is a heterotrophic dinoflagellate that can be found in temperate and tropical
waters around the world and occasionally causes red tides in eutrophic estuaries (Harrison
et al, 2011). Although it has been categorized as a harmful algae species (Elbrachter and (i,
1958), N. scimtillans does not itself produce phytotoxic or other toxins (Escalera et al, 2007;
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| - Distinguished- professor- Jiang-Shiou- Hwang- has- cooperated- with- Professor- Sami
Souissifrom the Upjyersité de Lille, France for over 20 vears. Together, they-discovered-
( m ) $ﬁ $ﬁ 1:|: 1§J several unknown behaviors of planktonic copepods-as well as the effects of several
pollutants-on- the physiology. ecology.-aquaculture, and- particularly global changes
affecting- the- future- ocean.- Major- scientific- contributions- also- include- large-scale

IE;E : E%Q\‘é“[)ﬁ oceanic- studies- where- copepods- can- be: - indi for-climate- change- in

temperate- and- subtropical- ecosystems - Professors- Hwang- and- §ouissi- successfully

. = . =3 s % per opiea” ecosysen® € o :
\ HER = - s 3= O T_r B 5% < carried out the Orchid project several times. and they co-supervised seven dual NTOU.
E = (A E Taiwan-UL, France PhD students (four French. one Taiwanese_one Niserian_and one
TINEE | &3 == Indian). All students showed excellent performancel| Specifically, the French dual-PhD
graduate. Dr. Gae) 1S CUTTEntly an assoClaie Prolessor : 3 UnIversity m.

l ?ﬁg E Eaﬁg Lil_ E’J ?-H- Z ‘ '5__ E E%}ﬂz % }ap:m_; ﬂ;e F;ench—dua;—PhD gmdu‘att;Dr:Francois—Gaﬂl Michalec. is now-a senior

herat ETH Zurich-in-Switzerland. The ETH Zurich-university ranks-6-worldwide-

S— . and-brought-up-32-Nobel-Prize-laureates.-Albert-Einstein-was-an- alumnus. -The-only
e e i Ten-Yi ; . ]

IE E I:IH EH {/E x),z ﬁ Taiwanese dual PhD, Pan Yen-Yu currently serves at the Department of Aquaculture of

. NTOU as an assistant professor. Despite fierce competition, Pan snatched a prestigious

5-year Einstein-project-of the Ministry-of Science and Technology, Taiwan -The-other
PhD graduates all serve critical roles in research and teaching positions worldwide. «

3.Evidence 1 - &R &6 |
- | 4. Evidence 2 - fEE
N

- Professors- Hwang- and- Souissi-met- during- the- international- conference- WAC- in-
Curitiba, -Brazil-in- 1999 - Since-then, -they-themselves-hosted-the-8th-and-9th-WAC,
respectively. They actively conducted tr 1 academic collab n and have
visited each-other over 40 times. In 2005, NTOU and Université de Lille slgnnd the
FIT-ULille]l-NTOU dum- of ding- to- promote- the- bilateral
cooperation-between-the two-universities. In-2017, the-two universities upgraded their
relationship-to- sister-schools. -Presently,- Professor- Hwang- is- proactively- planning -to
increase-and-expand-the-depth-and-width-of cooperation-between-the two-universities.

He also promotes the academic cooperation between NTOU and European countries —
here parm:ular]y with France - and the United States, specifically in the promotion-of

and- di exchange-in-fields-such-as-environment, -marine-
,-and -sustainable Earth «

biology,-
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