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ABSTRACTS

FOAAAL AT o] AFolMe AFe ofFolElwolM AFEAEE AW wdse F,
oA Z18skE UAF AT EASAT. olg2 WE S22 WAste FsHA

, Az E Ax AT mEbA, o dAFe] S-S s Aok =44, T (Egg

Rl

Mass), HEgg<e welsto] d&sAaL, A4 Ful, A

1>

FFE EASAT YAF= A
FEAE Y HdolQle EYHS AASNA, dAe BHE¥oE O AVle H 11444+
270.9um(Length), 702.4+153.2um(Width)oll o]23 o™, sty 3ol = FHdl 1209719
o] FAAFHAG Ho] HF A7]= 276.6+21.4um(Length), 219.4+15.4um(Width) o2 =7
FHAHn=10). F+32 FAHL COI (cytochrome c oxidase subunit ) FZAAF G714 E ol
At EA5AY. ¥ WAFe FESHOoRE AY, A7), AN, olrtuEr]9 HlE,
e} do| 57, Fo| s 5 Phestila minor Rudman, 1981)¢} Ao & FAFSH o
At BA Aul= Phestilla sp.l, Phestilla sp.29} 12%2] zto]lE B Oow, Phestilla
minorsh= 13%9]  zpel7b UEbWTE Phestillagzel UM FE oA AFANA  Porites
spp.(Family  Poritidae), Goniopora spp.(Family Poritidae), Tubastraea spp.(Family
Dendrophylliidae) 235 A48t 2oz d8x o, B dAFdAe 2 A
Phestilla sp.7} Alveopora japonicAFamily Acroporidaes <52 HT Aol A= g
JE AT, Phestilao]l AT+ Ul ALolA F= Aty ofz = dAtelAs &
AE vk glov, ofFotg 29 siae AdaMTE AFESEL o] s WA FA4 AE
22 FUHENE 7FeAE Utk sF WAE Ste Phestillay AN T S MEE F

Bale] b m@ EASH, oo BAAE /b AT o Basto
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1. Introduction

HFoFRe BEE GUAYY ofdiA Aol A EA Fom, LAY
Z Al s Bx3; (Veron and Minchin 1992; Yamano et al. 2011). A5 =
FE ol gl 2YAH SYdeE UEs F ded, duiAYY AdzE F2

FHRZFE 71X Q7] WEo| YA A4S (zooxanthellate)7t Zom, ofd )R
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Aoz dHA gt 2ol 5
gugteAdes dF "rdd SAEFE AQdstas WEF SAAE A @e

T4t s T ol Exstal ot (Song et al. 2005).

HFEFFE A AARSE 6,5000F0] dHA Jom, Il Hig
AT FFE 156FTCR Sttt AR AFH vr|EFe] HuEI A (Song

2014; Denis et al. 2014). F2A L dF9 H3FL v A FE o= 2 4+

FA A4s A = AAASERE AT HFYHAE ol F o] 2004
Hol HAZIEE Al 44252 AAHAd ok HZ 715374 WAstel 4247 &
of we} 4ts AAAE BESIHE go] #utE I At (Song 2014; Song et al.

2005; Yang et al. 2011; Kim et al. 2013).

(200900 oJafl de] A= sto, Uy ez sdgd4ts(zooxanthellate)ol] o
& A= Bol o] FofA A &tk AT A 3t FFo= -yt &
S exr) Aedta o], AohA H o)At NE A A4S (zooxanthellate)

o BEEAHo] FAHI AMEE Fo] YERHIL Ut ofol] afj=o] M= 4t



o tigk A7 "B8Adoe] UFHAUTE (Song and Lee 2011; Sugihara et al

2014; Denis et al. 2013,2014,2015).

HEFE45(Alveopora japonica Eguchi, 1968)« L9 =eoll A Aste A4

32 A-$%5A ¢ Brooding Corale]th (Harii et al. 2001). ¥k

2k
o
O
o,
(@]
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<
rr
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o] 4cmiEt} ZHAEE, 10cmel o2& F&= WHEG. EH2 W A 12719 =

Zhsto] A&sin, 27l dats THdA FE AN AFE Ao F4
5~20mol| A HExZ3tH, Elo]¢l, B FXoME TAFT (Hong et al. 2006; Dai
and Horng 2009; Vieira et al. 2016). CITES A4 1o dFsts 4138 HEL
71&ol A A AA B A9 (International Union for Conservation of Nature and
Natural Resources; IUCN)®] EFH7IAWEEZRed LisHoll= #FZF(Vulnerable,

VU)o.2 S A=At

AFENETE AT 71F 2dste] wE AlF AQelA dETE 553
olgr7} H i At} (Denis et al. 2013,2015; Hong et al. 2015; Vieira et al. 2016;
Noseworthy et al. 2016). Harii et al. (200D)= AFE4F& o] H2lo] #3 23
ol weAgAEY] Alo]EF WMAAY], RS BRIt Vieira et al

(2016)= A5 AYE, A& AGolAe AFEAE &2

e

=, B¢ 27], 8,

o,

Aol sl A AL, Noseworthy et al. (2016)+= AF= %5 AHA A

E45 9} A Ale AAlFES +FL YW v 9ok Yamano et al. (2011)
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2. Materials and Methods

2.1 8 +3

2014\ 49 AAHAQHSIE 33727/ 137 N, A= 126 ° 56/ 567 E)] 4

10-15m Aol AFEAE} FAAUG. 4ze] AW AL YadE Bl

2.2. AHSHE

AHE AF=4E = 1800X1000X400mm 4 <] ALY =0 835}
]

Fom, oARzE 233 FHFS 1Tonolth. A&

rr
o
P>
2
[-'O
=2
>
e
3

Sand Filtere] 1z} o3& AR AAINFZ HjFTFzd AEHOZ FUAHESE
HE7) W2 (Semi-Opened Recirculating System) .2 &-835t% 3, + 13 10%¢] 3

FE AgPstatt. JFzxo= ASM A9 Protein Skimmere} Live Rocke AF-&3)

of olshalgth. 2 WRlE 2w FREHE F ) YL, £F DEEY
B Agstel WA ABAA 2 UR FA Frol WA FEF UBY
FRE 24T Fee 2-24TolN ARFYOH, 5000Luxe] EE ol A



10L/14D2] #+715 7. &3 pH, DOE HACH A+ pH meter(HQ11d), DO
meter(HQ30d)Z =¥ =431 2™, Ammonia, Nitrite, Nitratee= HACH A}2] &
FF=ADR3OZ F 13 EA3H ). Calcium, Magnesium, Phosphate &5

SALIFERT AF¢] Test Kite. 2 5 13 =433t
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Fig. 2.Collecting of Alveopora japonica



Fig. 3.Alveopora japonica in the aquaria
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2.3. YAIF A& w33 JHH &7

AW F AL Y8 AED 2rEA oA AT AFo|=E o] g3l
AT AA, 44, ¢, 3¢S et =388 2822 8% MgCl 48
Al ke mFAAZ 3, FEHREES 9% 22 10% Neutral Formalin® 2 1%
st o™, DNA B4 93 22 97% Ethanol2 14319t (Holznagel 1998;
Choi 2003; Jung 2014). 18 H FEL AA AN A fFAv S o] 83t 97

g4¢ BRAQY. £3589 49, Oympus Aol +571w2 TG-3% o) &5}

24. WAIFe A 7

97% olgt2o] REH YAlF FTEo|A DNeasy blood & Tissue Kit
(Qiagen, Germany)Z o]-&3s}e] total genomic DNAES FZ&3}th. COI primers

(Folmer et al. 1994) (Table 2)& o] &3l TFEAANT-SPCR)S A AT

ki

27y o] g49ds FE317] 915k genomic DNA 20ug/ml & template=Z A}F-&3}F%

’

Ll
jatad)

10X Ex Taq buffer, Takara EX Taq, dNTP, Z}Z+9] primer ¥ ¥+ S/
7bste] HFHEI7F 25u 7 HES EFAS WHET PCR 212 95CodlA 38
59t pre-denaturationS A7l 3, 96°C oAl 10%2] denaturation, 47Cell4 30x
9] annealing, 72°C ol 4] 283t extension® & o] Fo{X|]= thermal cycle 3} & 3

3] B o, npxjuto g 72T oA 77 final extension #4-S %83t

PCR 4= 1.2% agarose gel “FollA 7] G538t EtBr2 |4 § UV lightel

A

olN

z on

we,
olN

Z jkEe] A71E st 39 PCR #¥bE =&



AccuPrep PCR purification kit (Bioneer, Korea)E o]&3led AHAZ} ZF
sequencing(Macrogen Sequencing Service, Korea)dled F7IMES AU,

MEGA6 Program< o] &3t &4ttt (Tamura et al. 2013).

13



. / Egg Mass

‘i “, / P.'
e ( Nudls;anch

Fig. 5.Nudibranchia found on Alveopora japonica
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3. Results

3.1 FeEsty &7 2%

Phylum Mollusca Linnaeus, 1758 AAFE=E
Class Gastropoda Cuvier, 1795 57
Order Nudibranchia Cuvier, 1817 YA &
Family Tergipedidae Bergh, 1889 SEFo| Aol
Genus Phestilla Bergh, 1874

Key to Genera of the Family Tergipedidae

1. Digestive ducts branched.
1) Single row of diverticula (and cerata). ..............c.cooveiiinnn.n. Cuthonella
2) DOUDIE TOW. ...uitiititie e e e Precuthona
2. Digestive ducts simple, diverticula in a single row.

1) Oral tentacles present.

(1) CndOSACS. +.vvviitie et e Cuthona
(2) NO CNIOSACS. .. vt Phestilla
2)No oral tentacles (replaced by a veil).............coooviviiiiiinn.n. Tenellia

3. Digestive ducts simple, single diverticula (and cerata) only.

1) Precardiac part of the duct system with more than one

Subcuthona
diverticulum (and CEras). .........o.evririiriiiintiiiiineeeeaan,

2) Precardiac part with only one diverticulum (and ceras). Tergipes

16
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o HAE] AT AEe] ke s AAE ASHAT 8 o] BA =

Hub 3] HAe] o] HBolAE YAFE WAL 5 AUtk
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2344 (Digestive Gland) %7} (Rhinophore)

R
(Oral Tentacle)

i

o}7}m] & 7] (Cerata)

Fig. 6. Terminology of Family Tergipedidae
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Fig. 7.Phestilla sp. (Adult); Body Length: 9.5mm; Scale Bars: 1mm
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Fig. 8.Phestilla sp. (Juvenile); Body Length: 6.5mm; Scale Bars: 1mm
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Fig. 9.Phestilla sp. (Egg Mass); Scale Bars: 100 um
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Fig. 10.Phestilla sp. Egg, Lecithotrophic Larva (Scale Bar is 100 um. Ey, Eye; F,
Larval Foot; MC, Mantle Cavity; Sh, Larval Shell; V, Ciliated Velum; Ca = the
capsule that surrounds each embryo.)
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nEZeg ot COI primergs &% #FAsH4 £4 A3 UA/F 229 ¢
71 9-& Phestilla sp.1, Phestilla sp.29} 12%2] Z}olE R} oW, Phestilla minor

9} 13%2] zFo]E H.AJ Tt (Table 4).
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4. Discussion

YA F(GA 5, Nudibranchid~ 5357 Aol &3l EFTo= =
Z9 ot E JHA A Qlom, 3jZhE gtk (Gosliner 1987). WAl &S 470 9] o}
o2  uyFoAE=dH, EFolARlFelFHE  AeolidobFol  &afde]l  Aeolid
Nudibranch® E#T}. ol/tvl YA{RE B/t 7] HH, %5 ¥ &
T EdMe opbrtds JHA = FHe § AA obtHErE A= 3
HE 788 4 Ao Aeolidots-2 4o 43t} (Gosliner1987; Yonow 2008).

TE oA FolI Tergipedidad~ wA+= #om FZto] FREZFHT
A1, of7tu|E7|(cerata)7t FEH T WO &F ol AAAA Utk oprtvE

718] Yol dge] A i, Tl 23pEHAo] 2

RN

g0 AR %] o

Me 23] 23 wet £o] v ojxitt (Millerl977). Aeolidobso] thH-&o

ZFA 2 QA 2o} thale,

lugubris(=P. sibogae), P. melanobrachia, P. minor, P. panamica®)
43 ¢JthHRudman 1979,1981). Phestilla spp.& ¥ HRES
SoA BT AFSAC &S i, F3s

=
4 =

Phestillats YA T/ 452 AdH opylv|E7], AA, =27]

At NE= P ominorst vi¥- AT
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ol g o 2 A8ty a#U Phestillat e 7S,

RaaAe &30l 8oy

op7bmlE 7ol &EHlAol Sl AS

setEds Eulgt Millerl977; Koh 2006). Phestillasse P,

4] EFT

ZFo] A3} (Ritson-Williams et al. 2003; Faucci et al. 2006).

5o 3¢

olxe] E&o|A Phestilla



minor= BAY ol QAEd Ao}, tetoloA EEZdh= Aow dHAH Sk,
Porites$:2] Az oA AAel g9t Gyt dAEAT (Rudman 1981; Ritson-
Williams et al. 2003; Faucci et al. 2006). Phestilla minors Phestillat; 2] ©H& %
S% Hlaste] Z7|7F ol Fob o]k o]Fe] Utk 10¥°]H ZmmellA
Imm7bA Ad Aeg JFEEr) v wME Hog, 6-9ImmI|e] o]2H 4hgk

< A&gt (Rudman 1981).

Phestilla% o] &5 A+& 2= Porites spp., Goniopora spp., Tubastrea spp.
7F 4E A dew, Fo gl dsskes 5571 42 th 20 Fauccl et al. (2006)
© Phestilla spp.&] AT TH EFE T3 22 AY WA &5 45 W

A7 o] Foix Ae E4ster, ol F E3otE dZddTa st

Phestilla minor®] 735 Guamell 4= Porites annae, Oahu/HI o|Ax+<= P
compressa, Tanzania©|A/= P. somaliensis®} P. australensis?t& oA Zd3sIF ot
(Ritson-Williams et al. 2003; Faucci et al. 2006). Ritson-Williams et al. (2003)2]
Ao w2z Phestillaiz o] F AZEZE Q3 T2 AHoA M2 &F9
gt AR 2 e JheA e AN AA S BS Porites 2rE A Foll

A= dEsts 43 457 FAstgol, #4 A A At HEsA @

>,
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o
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e
X
M
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A
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>
>
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minore}y Phestilla sp.19] B FU 97144 FA=E 2ol 42t 55%, 5.9%=
el oy, Ayddaet N9 2R g2 o $FE(P rus, P cylindrica)
ol A" Phestilla sp.12] A$ 11.1%2] & M E o]E HAHFaucci et al.
2006). A=<} Phestilla sp.1, Phestilla sp.22] Fejstd FAIRZE 3str] ¢8|
TS 3l olE9] AF, A7), sF4E, A FHHE B4 A9, AR EY

2|3kt (Table 5).

A AFHUE ol AFoNA G Phestilad FAFE %7

(2
}oy

ok

= Poritidaez}o| 43¢ Porites spp., Goniopora spp.$}y Dendrophylliidaetoll <5
Tubastrea spp.o1th. ¥ Aol A Phestilla sp.7} 52 3+ Alveoporas& & Hj
Z fA o= Q3 Poritidaeztoll <3 Aoy Fukami et al. (2008)2] 1ol A
9 A5 ABL BAE AT Acroporidae®$d vi$- AL Ao g2 el E T
ololl Alveoporass©| Poritidae} o A Acroporidae=t 2 ©]53oF Hth= FHo] A
719 ar (Fukami et al. 2008), Dai and Horng (2009)¢] 74tz o] EFoix=
Alveoporas:S  Acroporidae} 2 E73t9 o™, @A WoRMS(World Register of

Marine Species, Al A& FW EZF5 27| 1) oll= Acroporidaest 2 EF% 0] ATt

Tl A= AF7A Phestillats U7 3o Rudul glow, &
A Qo)A F2 A2 Phestilla sp.7b Aol £z olwd ARZ Fo)

A= &4 ¢ gtk dBo\ME Phrestillaty FAF7E 47 Ed3RoH, 715

32
rr

sl wat o YAFe AAAZE JAAF o2 BASATH oln] mddx:
dFol HALS 7ol Ak P minorel 7% & &7l A Porites sp.o F-AY
2 Montipora sp. A3 oA WAA AHd7F 2ok Riddle 2012). Ritson-Williams et

al. 2003)] AFolA= TE AHolM e P minore]l Mz 8L =59 -

il
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A = ATar AT

o] AFE B =2 @749 Alveopora japonicad| X BZEA Phestilla sp.
o F-Z A2 BAV o= AJHJH. AT E43 YAF Aleses ¥
Ao 2= Phestilla minoret ARSI, A2 AR ow BHH 13%d+ &
AgzatelE Bl webx P minor 7 obd ©E FOEE FE F Jon,
o] AFollM= Phestilla sp. 2 EFSIATE AR, Phestillas: o] Al EHASHE A

7 Z3} (Faucci et al. 20009 A3 w5 nAZ A3k A2 F &3l 7}

off

gol oug F71H9 B4 LRIH AT LY Ao A=

A
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