ok olf &l F1SES| X[ [Journal of Marine Life Science] [ _I_n ]
M I S December 2020; 5(2): 58-63 E =
http://jmls.or.kr

HH|(Halocynthia aurantium)2| HHI'E M} HEY

rlo

=
Eil

Embryonic Development and Metamorphosis of the
Ascidian Halocynthia aurantium

Gil Jung Kim"

Department of Marine Molecular Bioscience, Gangneung-Wonju National University, Gangneung 25457, Korea

Corresponding Author HAZER &ote F2BH (Halognthia aurantiumye SEHO|QL 20| R83t YA EF2
Gil Jung Kim 2 AZEX D 2ot HE S Y S40f chel & ABX|X| SgACL 2 AFME &
) SO UAIS QB J|EXXIEE Y| bl LAE Sl IOt MAISHE 22mA|o| HiLMS

Department of Marine Molecular xoiﬂ OSE,Ilo Olp_wlr il Li” g io;oﬂo 1:,JH e f:“ l,_rHeof
o _ ) ZASEY] 2EEQl 2YHolet HlWStUTE O AL, F2 AL £HEH HE|, JHf7|, A
B|o.saer?ce, Gangneung-Wonju National ZH7|of Hjol B SHO|H R U CHA A HEefrt LPHo|et OfR RAISHRICE F2Y
University, Gangneung 25457, Korea Aol 4£H™ES £ 11°CO|A HBIIIR| OF 421A|7H0| ARE|0f 2&410|9| 409A|Zta 79
E-mail : gjkim@gwnu.ac.kr FARBIRACE £2t £ OIZUHMZ HEfShs O 285 = AIZEZ & & AO[O|M D12 FARSIRY
Ch =2 11°ColM Ratet & T2 fY2 25 oF 23Y0| ZufsiA Y3t £430| =t

S FEEE OfRNMZ LYSIAULE 2 B0 IHE LY S=E M2 /D A2

Received : November 16, 2020 OlM B2 HIIS LIEPACH 2L o A= oColM SBIK| TR 623A1ZF 11°COIA

Revised : November 18, 2020 421K|2F 13°COIlM 363A12H0] ARE|QICH S&HO|| HRE B 604412 409A1ZH 3524
Accepted : December 03, 2020 710] AQE|QICH 2207 Hjote| [HRES £2 15°C O|A0A HAMO=R HHalo| 0|20f

KIX| ot SR IFof| Fo7h e A2 ArzECh

The ascidian Halocynthia aurantium (sea peach), which belongs to the phylum Chordata,
is thought to be a valuable organism of aquaculture like H. roretzi (sea pineapple), but its
biological characteristics such as development and ecology are not well known. In this study,
in order to obtain basic data for H. aurantium farming, the development processes of H.
aurantium inhabiting the east coast of Gangwon-do were investigated and compared with
those of H. roretzj a related species. As a result, the morphology and developmental
stages of the fertilized eggs, embryos and larvae of H. aurantium were very similar to those
of H. roretzi Fertilized eggs of H. aurantium took about 42.1 hours to hatch at 11°C,
almost similar to 40.9 hours of H. roretzi The time required for larvae to metamorphose
into juveniles after hatching was very similar between the two species. The hatched larvae
of the two species became juveniles with oral and atrial siphons after 23 days at 11°C.
Both types of embryos developed slowly in seawater at low temperatures and rapidly
developed at high temperatures. Fertilized eggs of H. aurantium hatched in an average of
62.3 hours at 9°C, 42.1 hours at 11°C, and 36.3 hours at 13°C, whereas those of H. roretzs
hatched in an average of 60.4 hours, 40.9 hours, and 35.2 hours. Most of H. aurantium
embryos did not develop normally above 15°C, so it is thought that attention is needed
in the seed production processes.

Keywords: Halocynthia aurantium(&-23B|), Embryonic development(Hi &), Meta-
morphosis(# EN), Water temperature(=2)
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Fig. 1. Embryonic development of Halocynthia aurantium (A-P)
and Halocynthia roretzi (A'-P'). Embryos are surrounded by the
vitelline membrane with many follicle cells. Red arrows indicate
the cluster of test cells within the perivitelline space between the
embryo and vitelline membrane. Green arrows and blue arrows
indicate otolith and ocellus in the head region, respectively. (A, A")
Unfertilized eggs. (B, B') Fertilized eggs surrounded by the vitelline
membrane that expanded after fertilization. (C, C') 2-cell embryos.
(D, D) 4-cell embryos. (E, E') 8-cell embryos. Black arrows indicate
the B4.1 posterior-vegetal cells. (E) Side view; anterior is to the left.
(E') Animal pole view; anterior is two o'clock. (F, F') 16-cell embryos.
Vegetal pole views; anterior is up. (G, G') 32-cell embryos. (H, H')
64-cell embryo. (|, I') 110-cell embryos (early gastrulae). (J, J') Late
gastrulae. (K, K') Dorsal views of neural plate stage embryos. (L,
L) Neurulae. (M, M') Early tailbud embryos. (N, N) Mid tailbud
embryos. (O, O") Late tailbud embryos. (P P') Tadpole larvae just
before hatching. Scale bar, 100 um.

Table 1. Timetable of embryonic development of Halocynthia
aurantium and Halocynthia roretzi at 11°C

H. aurantium H. roretzi

Developmental stages
Time after fertilization (hours)

Fertilization 0 0
2 cell 22 2.1
4 cell 32 32
8 cell 43 43
16 cell 53 5.3
32 cell 73 7.2
64 cell 93 9.1
110 cell (Early gastrula) 11.0 10.8
Late gastrula 129 126
Neural plate 149 144
Neurula 185 18.1
Early tailbud 237 230
Mid tailbud 27.0 26.1
Late tailbud 308 29.5
Hatching 42.1 409
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Table 2. Timetable of metamorphosis of Halocynthia aurantium

and Halocynthia roretzi at 11°C

Metamorphosis stages

H. aurantium  H. roretzi

Time after hatching (days)

Initiation of tail regression
Protrusion | of adhesive papillae
Protrusion Il of adhesive papillae

Maximum protrusion of
adhesive papillae

Distinct formation of oral and
atrial siphons

4
6
13

16

23

5
8
12

16

23

ZABHRACH
2=Of w2t

a2 YA (Halocynthia aurantium)S| B0t HE] 61

Fig. 2. Metamorphosis of Halocynthia
aurantium (A-F) and Halocynthia roretzi
(A'-F). (A, A) Tadpole larvae that begin
to metamorphose. (B, B, B") Premeta-
morphic larvae with a short tail. (C, C)
Premetamorphic larvae 6 (C) and 8 (C')
days old after hatching. Black arrows in-
dicate adhesive papillae. (D, D) Premeta-
morphic larvae 13 (D) and 12 (D') days
old after hatching. (E, E)) Premetamorphic
larvae 16 days old after hatching. Green
arrows indicate protruding adhesive pa-
pillae to the maximum. (F F') Juveniles
with oral (incurrent) siphon (red arrows)
and atrial (outcurrent) siphon (blue arrow).
Scale bar, 100 um.
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Table 3. Comparison of the average time spent for hatching of
Halocynthia aurantium and Halocynthia roretzi larvae at different
temperatures

H. aurantium H. roretzi

Water temperatures
Time after fertilization (hours)

9°C 62.3 604
11°C 42.1 409
13°C 363 352
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