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(Kimura 2-parameter) i % J8 & , 73 A A £ £ % 4 0.000~0.151, 318 % 0.036, [7 4 # |6 3 15 £ F # 0.167~0.
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REHC TR 3G 5| 1) T R S R 7E 4 R R P A B e 9 s K R AR R B TR T I AR G, S P AL
LI 7R 45 22 M T Vg R WL 3 I R DG BT s e AR T T L R v VA RV e A R YA B 3 VA VA K R
R T IR T b R U A AN R G YA TV VR R KO, 1 AL T E R TR . B, E AR KB
TR AR 1 B 25 0046 5 28 4 T H & X A B K BEFEAT PR 48 0 A X o oA B 5 X
SR s AR AR 12 G T 285 2 2 B ) 0 DX 3 AN [) 8 7K B 2R A7 AE — 28 1 JRy BR 1 L AN A E?ﬁ M T KB EY £

%5 H#A:2016-09-01
HENVE P E R LA ST H— W S R B K A RBL 255 A 4 0 H —— 3R [ K e 26 v A AR T
(Hematodinium ) {4 7R 388 1% 25 4 X 53 F R G843 8 s A RIF 5 (41206162)
YEE R B (1991-) , &, VIR R A, 8 BF 8 A=, 32 %2 D S5 305 ¥ K BE 0 A 38 25 9 2 25 2% J5 T F 58 . E-mail: miaoxiaoxiang @ fio.
org.cn
* B IR 19735 F RIS WL BF ST B, BN PR R R E A 2 5 MY, E-mail: zhangxl@fio.org.cn
(R IR S



536 o R % o R 35 &

BRI I 25 AT S b . B HRTK B 23 2 R G0l A8 58 3 L — SR R IR AR AS A9 35 2k VB S i b
AT BaF (Cryptic species) BIAFTESE 15 —SE K BERL B i R B a1 oy b 5 BE G BF ST IR A, — 8
T K BE R B O BTV 2 B A e A BE A A O, B IS R ] — 2K
BRATE ASFRAE B A A5 L 1 0 AN [R] A 3% S0 309 2 S L QT K RE B A TR R [R] Y BB AR 1A R
7 HL 52 B i 2 v A9 AR 22 BRI DR SRAEE 5 K 2 R BRI 5 AR AR ELAF sl TR S e A MERE . AR T 15
GUE A7 M T 1 DNA ZIE 1 E 35 T B8 LRI 59 A DU B DNA 5 B, RORGi R 1 % i) ], B
T LM K R AT TR &)y s B B A ) 4 A 0 B B

F 20 T2 90 ARAUTT o o Bl 5 I 1 B0 R B9 R R R A 2 10 T — 6 7 A 288 B A2 (A ik DR A0 2 b AR 6 A
R BB OT & I T RS R E MBI SORR DNA BT 54 fiy iR R R i L TR 4l
GURRSEE SR AL 38 T WPl 7026 AL G R ARG 0 A FErh 2ok AR L (0 3R ¢ AL TCCOD FEMETEAE W) 7 7
REGEW PN ) . B W ZIFRIE ST COL ) DNA ZJE 55 76 9) Fh 36 22 L e A7 Fh & 8145 Jr 1 L
A SRR TIRE " X ALK BERF 5T T A B R

AT AR L 22 [E AT B K BEH 50 % B0 SR OB Y, 51 28 R O T 60 E AL, A 20 A A R A VA
A TEIRKEEZ )8 T35 KRR AR K BRG] 8 IR A B 1 S 7 K RE R 2K 0 X A 5 E O X R
T3 8b X BRI A 0% TR A 2R TR LR 1O R 2 A L A T S LA PR R I AR A Y AR A e A
WHFE . HETIEB KM R H DNA I E Y Flr 28 ERgEHE FAT0r T 28 B e A 3 K B COT &
R B BT HLAE KR o 26 5 5 T T A IS A L LSBT S 2ok A COT 3 81 B A 28 1] A7 25 7K BF ik e 300
7S B

1 MBSk

1.1 #mHRESRE

2014—2015 4£, PER =X (5—10 ) AKRIEFRE AL A ZBAE 4 )& R 2~3 K, TRELR
A8 )25 2K B CUN ST T 7K B FE B 22 SR A 2 o 2 AT 22 6 ) s IO 53 AR B8 67 93, DR o J R P R TR 7 Tl
W RAE L 53 A DI REAS R [ 2 i R R R A

Ve K BEREAS 69 A T it A2 ZARPERT I b 12 AR A R S P AT R .57 ok FE Ik SR
AR (B D o BOUNH i sl ik T 20 20, TR BR 3 B0 95 20 BTRS [1 42 L 4 “CORAFE T ok A b is ik B %
2015-10 JFUR EAT DNA 208, HARHSURAE TR B0 5 Vo g R b 1 TR S 2 i 480, 8 5 S iTE
BEWEFEER TSGR IR L3R 4 AT FRATHEFE 69 e i TR 25 4858 HH G MR L

1.2 DNA BY$EBEUL K PCR ¥ i&F00 F

VIR AN H AR 2 3 mg, 28 1R /K w6 250, T T D8 AR O SBORE it v 19 7K 43 I o FH TR 0 4 2H 2R T R
FEBFEE A8 T 30 W 20 40 DNA 42 BOR ) & (35 E Omega Bio-Tek 24 A 42 7 E.Z N A™ #1) 48 B 3k P
41 DNAZY

PCR #5478 PCR A CHe M 15 B BHE A7 BR 2 5 245 77 GeneTouch D F 34T, COT W AA & 50 pL, £ 45
5 pL 10 X buffer,4 pl. Mg®" (25 mmol/L),4 . ANTP(10 mmol/L),2 pL 4514 (10 pmol/1.),0.25 U
Taq B CREE YW TREARA A A7) ,0.75 pL BSA10 mg/mL, 4 L% F1& 1) .2 pL 340 DNA iR
(24 50 ng) , A HMAEKENE . 78S COL i Bt e i f )7 - 94 °C B M 2 min, R )5 35 MG HE 94 C
AEPE 45 5,48 ‘CIR K 60 5,72 ‘CHEMf 2 min. B 5 72 “CHEAH 10 min, KN 519 (R 1D EZM[MHGIH CNCOX-
F/R Y1 SO ERT SR A 2 X514 1
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14°

A: Sai Dam Island, Ranong

B: Ao Kuey, Phangnga

C: Nam Kem Village, Phangnga
D: Nai Rai Village, Phangnga
E: Thamapraow Beach, Krabi
F: Lanta Island, Krabi

G: Samui Island, Surat Thani

H: Ko Chorakhe, Chumphon
I: Sakom Beach, Songkhla

1 J: Satingpra Beach, Songkhla
i K:Surin Beach, Phuket

L: Panwa Bay, Phany—nga Province

1204 &7,

10° 4

M: Panwa Bay, Phany-nga Province

8° +

6°

08° 100° 102° 104 E
Bl 1 SRAEH S AR S BUE (65 N

Fig.1 The collecting locations and sample sizes (numbers in brackets)

®1 FASIMFII RS %E T

Table 1 Sequences and references of the primers used in the study

ElE/ER) JF3(5—3) g e 3
LCO1490 GGTCAACAAATCATAAAGATATTGG i
Folmer %L25)
HCO2198 TAAACTTCAGGGTGACCAAAAAATCA
COI-F YKCWGSWATGGTDGGHACHGC .
AW
COI-R CCYCCTGCDGGRTCRAARA
CNCOX-F TTTCTACTAATCATAARGAYATWGG .
BT
CNCOX-R GCTACTACATAATAWGTRTCR

73 7y 2 TN W U IS PR K RS I 38 E TG R e e R [ iR & (3G [ Omega Bio-Tek 23 ®l 42 E.
ZNARD JEAT a4 L Al Al ) R T B B R A W) BORAT IR W] PCR 519 XU e
PR30 e TR A R SR T PMID TM 19-T CRGE AW TRA BR 2 7 A2 ™) 3% 4, OF % b IR Z BRI FF
DH5 R F 22 FE 9L 38 £ P 1 57 FR 0 3% BH M 5 1, 28 PCR RS o\ 0 R 5, 8% 4~ 5 > B S B BE 47 XL 1n)
M.

1.3 HiE4hE

B A5 5 R 05 B SO e 4 Seqman #F (DN Astar 87 40) 4b 3, 17 F50 BR %, P A TR IE, A
Bioedit v7.0.9.0 # 4  E ( Clustal W X% B2 7 91 FE AT HA 53087 S 8O BONE . B ds 5 51 L BR 5 | 4 A
P i B ek AN R B B 3 L) FEAT LEX L X T IR R AR AN — B R A I L LA E IE R R RS .
GIAE el BEAT I R AR S DT L BT AR B B 2 P A HEAT LU OF DA — B A 0 F 90 e s AR MR A
HEREMIEAT I . W5 R K B COT Jr B 69 5. 458 N GenBank B4 % b R 8009 19 5 AH CAURE
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COLJFHI (£ 2) 6 i ke T R G B B . X, KBRS K M F 5], (R ¥ 621 bp T Ho X7 .
i MEGA 6.0 G iS4l e B4 . 115 3 F K2P(Kimura 2-parameter) B Y (1 # (8] A1 X it
R E B (), I 25 6 ) 43 2 20500 43 500 G o R0 EL 5 b P i 1 R 20 [ 38t 4% BE B8 i A8 fb . R FH JC 8 #E 3l 1 46
B AR AL B S B COL R )T 41, 9 5 GenBank H & A7 81 HE 4T X, F- 4% 1E 0 1) B9 128 2 A A1 ; 9 9 LE
BEANTR) P 90 V) s e 0 400 50 e e / B 46 LU (RO L i — 2B 00 RE S d Z A SE & 0 BB % i 1 AR T
PR 1,2, 3 (50 AR IE & & B R R B, UK S d 3R, 43591 R F 46 4% NJ (Neighbor-join-
ing) Ml KSR % ML (Maximum Likelihood) ¥ # R 48 & & W, 484 12430 1o 6 5 B 5 45 0 sk AH 208 19 18 X 4
5 AL R AT 2R A 1 5 B A 3 /DN o T R AL AR T AR AR R A A R SR R R G I RUSRE, DABISR R
I RN EE R VE N S R L 2 Bh 5 1k T e 19 R G T A B LA ERIE . 9F FH 1 000 K bootstrap K R K H
B4 R AT B

L4 SIS

SHGEIT AT COL TR GC & it (%) MAniEiR 22 (SE) , 3 Fl H SPSS16.0 #4440 (1) B K 28 U7 25
43 # Cone-way ANOVA) ik KB RN H] GC SRER LA B EER . NI A FEREA & Bl Py | F e
FAR B R B2 75 8 T 40 A0 L Al R (H Bl 25 38 1 12 () 338 i 28 4 1 85 P, 00 22 300 X (] 0 A 50 Ak 1
HZ I .
#2 M Genebank F#HHKE COl ZEEFFIE R, BIEF IS FhMERKIE
Table 2 Information of the COI sequences retrieved from the GenBank database, including accession numbers,

species and the references

£ K EBEFN 44 P55 BRI
Cubozoa Alatina moseri JN642335 Smith £L26]
Cubozoa Carukia barnesi JN700960 Kayal Z5(27]
Cubozoa Chironex sp. KT223648 Sucharitakult?8!
Cubozoa Chironex yamaguchii FJ665180 Lewis f1 Bentlage[2®
Cubozoa Chiropsalmus quadrumanus JN700970 Kayal 2:(27]
Cubozoa Tamoya haplonema HQ824530 Collins 4301
Scyphozoa Aurelia sp. EU010386 Ki Zgls1]
Scyphozoa Catostylus mosaicus JN700940 Kayal %27
Scyphozoa Catostylus sp. KJ733903 Hel28)
Scyphozoa Chrysaora melanaster KJ026243 Dawson Z[32]
Scyphozoa Chrysaora sp. JN700941 Kayal %27
Scyphozoa Lychnorhiza lucerna HF968749 Armani 5033
Scyphozoa Mastigias sp. JN215543 Bayha 1 Graham[3*
Scyphozoa Phyllorhiza punctata GQI120101 Ortman 2&013]
Scyphozoa (Pl 44 R 503D KC811107 Nevarez-Lopez %528
Hydrozoa Aequorea macrodactyla LK054491 Mizrahil28)
Hydrozoa AR UK R KJ950448 Kocot il Todt[#
Hydrozoa Octophialucium medium JQ716089 Zheng 450361
Hydrozoa Physalia physalis LLN901209 Kayal 2037

2 ER55

2.1 COlERFINWEARSERSE TN

3 A R AKBE S K BE JKBEZKED 1 GC & 38953508 37.1 % bR 25 SE =0.3) ,42.1 % (SE =0.2) .36.
9% (SE=2.2), 3 H AR 44 1] 2% % i & (one-way ANOVA, P<C0.01), . )5 /KB COI F4 GC & & H B
o TR KRR RN K BEKBE (R 3) 0 3 AN T o5 B Bk I 2 B 25 S B R L5 1 (7 i B 3 ok 47,4 %0 .58 2
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LR Z R 42,1 % 585 3 A B Ak, o 30.2% , H 3 ARy —2, nl DL, 25 55 7 e KL 48 A R A7 A2 B
{4 Ot o) P

M4k 621 bp B X7 A L 4R SF A7 A C (Conserved sites) 322 A4S, 29 (5 BB 51.9%; 28 S i 5 V
(Variable sites)299 4>, Hirh 8 25 {% B i & Pi(Parsim-info sites)293 4, [ % {7 & Si(Singleton sites)6 /4~,
ST 47.2%0.1.0% o #E— 20X B RS T8 A a5 43 N HEAT A3 AT R B BB R e R R A A B T AR 3
ML 299 AR ST A 128 DN RAETESS 3 Al b BV ALY 42,800 s X LA AR 1.2 AL 5 3 A
JEH R 0 R A ORI B SRR Y A (R R 1.00; B85 55 1,2 for 5 B9 Bl B 4 4 R 43 W 419 %
0.97% R {43 & 1.43,0.37, 3 NAWIEIEY R EIE S8 K, 57 75 7K B R 7K R KRR B e 4 1] Wl e T A48 . R (B
I35 R 1.34,1.33 . 5K K BEH) COT 9 v, B4 % R {64 0.93,

®3 COIERARE GCEE(%)MiLin/BRkILE(R)
Table 3 G and C nucleotide composition (%) and Ts vs. Tv (R) of partial COI sequences

Bt ERE DA %52 i 55 3
& GC/% R GC/% R GC/% R GC/% R
#k K BE4 Scyphozoa 37.1+1.4 0.93 46.4+1.5 3.53 42.440.5 0.52 22.5+3.1 0.73
3 J5 K BE4H Cubozoa 42.1+1.3 1.34 48.5+1.6 2.04 41.740.4 0.98 35.9+5.4 1.25
JKIE KB40 Hydrozoa 36.944.5 1.33 44,041.7 2.00 43.040.0 0.00 23.6+11.7 1.26
Bl 39.8+3.0 1.03 47.4+2.0 1.43 42.1+0.6 0.37 30.2+8.4 1.00

22 BEEEBEIHE

DL K2P #8158 COT J 91 2 6] 3t A% B B, # IR 2R B e b AT e v i (1 2) o Al 22 55 1 S /) T 7o 1)
M 225, 7EMA,COTFEF2ZFH 0.000~0.151CEE K 0.036) , A1 %k g 0.006, [l 445 a] , 5 51) 2%
FoH 0.167~0.321CF44 0.263) . A A B IA] 874 22 55 R 0.246~0.385 CF¥ 8 0.334) [ 44 Fh 8] 35 1% 1 B
S PN A8 B B 0 7.3 A AN [ 9 R] 1 38 A% BE R R AT I 9.3 i (&l 2) .

HE— 25 3 W 28 B0 - AN )6 0 B 58 78 5 gt A R B A B 2 ) I DG R R BB AL BE B  <<0.100 B, J3 471
V1) 8 48t / 140 EU A (RO DL S K HL A% 7505 3 (i i RE I RAK T 3 ML G 85 R G s d >
0.1500F , R AGEBE /N HIESIA K58 3 (i i R H 5L 6% 1 3 ALl i 45 R IC W i X (& 3)

0.45
0.40——
0.35—_
0.30——
0.25—— z
he' 0.20—_
0.15
0.10—_ ¥

0.05

0.00 =

~0.05 1 | | |
A i) XL

Bl 2 kB COLFFIA R 4328 B JC K T 14 it 4% BE 5 () 1 FRT A7 2 8]

Fig.2 Boxplot on the range of pairwised genetic distances (d) at the levels of intra-, inter-species and among classes
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Fig.3 Estimated R values plotted as a function of the genetic distance (d) from pairwise comparisons of COI genes

23 EFCOIFIHARGEH O

FHNJ A ML 35 AR B 5T B 45 69 45 COT 41 ) 19 2k GenBank £ P2 i AR R MR 51 (2 )M R g it
AR S 2 B 7 s B A B 2R AL R BE AR — B (18] 3) 288 ZR IR AN AT LU 43l 3 KA .39 579N 5 6 455 Ji /K BEAN T 4%
¥4 (F]665180,KT223648,JN642335,JN700970, HQ824530, JN700960) £H i 7. J5 /K £ 44 ( Cubozoa) ; 7 A
26 AW IR TR 9 55 FEIT IR G — & B K BEYY (Scyphozoa) s HoAxy 8 5% 51 R BUK e K B
4 (Hydrozoa) ., BR/KBEA AT HE— 20438 5 AL 43 32 (KL 4) 5 52 5 K BEIR ] 43 B 6 A 43 32, 43 AR R A B 5%
ARSI AT B AN R R 2 . FSBR A RA R Y B A 3 AL SURSESE 1,2 S R G L E W (B 5),
SR SR A AL R G B W A AR R

24 ZEBSKBHOWMEERSH

XFWFFEH 69 A28 [ T i WAT B K BEREAS B9 03 2R K A JE BTG G it DL 4. BROKBESN 26 A b 3
A5 AR IKEE(Chrysaora sp.) .« W H KEE(Aurelia sp.) . BERKEE(Phyllorhiza puncatata) . Y9I
(Stomolophus meleagris) MK EE:(Catostylus sp.) s LI KR 39 ANFES . 20 38 T 3 FBF (Carukiidae,
Chirodropidae #1 Chiropsalmidae) .6 A~F (& 4) s KBEK B R ILH 4 )8 F 2 DFh . Z2 8 KB (Aequorea
sp.) FBWE /KB (Physalia sp.) ., Chiropsoides buitendijki AE1ERINL M HE COT JF 51,20 EEABH g 4y
2 ASREAR B 4 FIEL5) L IIX 2 A FERIY 18S [T 81 58 42— 3™ J8 T/l — &, o COT /¥ 41 (1 43 A AR R i iy
AR B AR RERBI 25, @B KEE Chiropsoides buitendijki B =B %, B0 MBI . fEL XS EME
95 XA o A
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HIH.4
THJF.13
0.C18
THIF.15
THJF.9
%Eﬂg %g Chirodropides buitendjjki
THJF.5
THJF.12
THJF.11
TIEI)JES'S
100(100) :
i i . _ Chiropsalmidae
68(62) | Chirodropides buitendjjki
Chirone. ! hii FJ665180
99(99 80(89) 100(100) - NO. (2 . .
@ 61 . NO2T [Iggt)lr(r;gegx sp.KT223648 Chironexsp.2
- Chironexsp.1
Noss | Alatina moseri IN642335 Cubozoa
74(71) | Chi quadrumanus INT00970
Tamoya haplonema HQ824530
Carukia barnesi INT00960
68(73 NO.C3
NGOG
ez Morbakkasp. ..
69/UNO.C2
61(82) 100(100)[ 1 'NO.C4 Carukiidae
LNO.C5
NO.L3
100(100) N8<30

NO.31

99(97) NO43
) 100(99. %gglﬁ Carukiidae new genus
1008 NOS O
INO.50
74'NO.51

NO.23
NO.11
NO.10.1
NO.24
NO.!
NO.
NO3E [ e
. “hrysaorasp.
NO.!
THIF.6
NO.
NO.14
NO.29
100099 || 'NO.32
NO.5

(.

NO.10 Semaeostomeae
Chrysaora melanaster KJ026243

65(54)

Chrysaora sp.JNT00941

leagris KC811107

1000100) |NO'25 ;
| 0}7 Aureliasp. Scyphozoa

Lychi iz QIucema HF968749
Aurelia sp.EU010386
icus JNT00940

C:
9¢ Catostylus sp.KJ733903
10099 Cattastplus
98(89INOQ.22 | Catostylussp.
74 N 100(100)—NO. 13 ——— Phyllorhiza punctata Rhizostomeae

80(82)[ - Phyllorhiza punctata GQ120101
igias sp.JN215543

87(6
1000100 NO28| * stomolophus meleagris

T4NO.41 .
o101 100(100) lr|NO_42| Physaliasp. | Physaliidae
Physalia physalis LN901209
90(s8) [~ Hydrozoa sp.KIO50448, ’yj’ ’a'; Q:l(;;s@ Hydrozoa
79 medium C
Aequorea macr LK054491 Ad id
100100 0.16 equoreldae
52 NO.49 | Aequoreasp.
I ——
0.05

Kl 4 BT COLFFIM RGN BS54 ML BRI, 765 o NJ BRI
Fig.4 Phylogenetic tree based on COI sequences (bootstrapping support values of M] tree are labeled outside

the brackets and values of NJ tree are inside the brackets)

2.5 SHIKEREFME & B

SLT7 KR Carukiidae BHEY 16 HEA T 4 /NS, 454 168 M1 18S Mdin ™ Horp 7 A (NOLCL
~NO.C6,NO.L3)JE T Morbakka J&; 47 9 MEEARSZEI N E M 4 )8 (Malo s Morbakka Gerongia
Carukia) fF7E W B 545 01k, 55 5 T A F8E (Charatsee Aungtonya Fl i it R & R EHE) . X 9 MEEA A
B8 L IR 43 2 AR (R 4) . SR, GenBank B4l G T 37 K BE Y BRI BUE AN 68 2 B, HET 2
A DR BSCHE 1) Bl B AN R BB 40 268 TR e I ARG b DX ST KRR I B B R R = — SR RE AR Y
WA 17 50, I AN RE 58 A 8 HoRh s s i, 75 B 45 5B S B AT R MBS . 7RG e 58 b JRATHE
SRR AGAE R — L R AT AR R 4 .
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35 %

THJH.4
THJF.13
NO.C18
THJF.15
THJF9 . . . sey .
THJF.10 | Chirodropides buitendijki
THJF.14
T o2
100(98) THIF.11

\_THJF.S
NO.48

99(100)

53(50)

90

Chirodropides buitendijki

83(74)

Chironex hii FJ665180

67(86)

10099) - NO.C23 .
L Chironex sp.KT223648 | Chironex sp.2

| Chironex sp.1
Alatina moseri JN642335

NO.27
NO.35

Chiropsal; quadr JN700970
Carukia barnesi JN700960

Tamoya haplonema HQ824530

NO.C3

MiNO.CI | Morbakka sp.
10009) [ |;NO.C2

86(69) 100(100) Egg?
NO.43

97(87)

1000100)"

NO.LL Carukiidae new genus

NO.24 Chrysaora sp.

Chrysaora sp.JN700941
Stomolophus meleagris KC811107

100(100) — NO.13
L Phyliorhiza punctata GQ120101
‘Mastigias sp.JN215543

100(100) {ﬁ%%? Stomolophus meleagris

100(100) | NO.19
NO.25 :
NO17 | Aureliasp.

Fig.5

0.15
I Aurelia sp.EU010386
Lychnorhiza lucerna HF968749
Catostylus mosaicus JN700940

57(58
z 100099) [~ Catostylus sp.KJ733903

NO.22
a1 ooy | Catostylus sp.

100(100) |NQ-41 |Physa]1'a Sp.

Physalia physalis LN901209
Hydrozoa sp.KJ950448

82(61)
|

Phylogenetic tree based on COI sequences with only 1st, 2nd condon positions included

79[ Octophialucium medium JQ716089

Aequorea macrodactyla LK054491
MLENI\?&EQ | Aequoreasp.

K5 FT COIFIMASM (REEHBETH 1.2 i)

Chrysaora melanaster KJ026243 _ pp y]]o rhiza punctata
naster LHDEA0
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Table 4 Species and distribution of the venomous jellyfish collected from the coasts of Thailand

LS gy A A Kt W L% E
BRIK 49 (Scyphozoa)
4 ¥ KB (Chrysaora sp.) Z% [ 785 R 22 3K 2 W AR U U 14 Chrysaora sp., Lychnorhiza sp.
W H KB (Aurelia sp.) 23R 2 I AR T U 4 Lychnorhiza sp.
B IR IK B (Phyllorhiza puncatata) % [E V2258 2 i R AR YT I 1 Phyllorhiza punctata
Y (Stomolo phus meleagris) Ik S AR 2 Mastigias sp.
S A 7K B (Catostylus sp.) Z% [ 75 R 22 3K 2 U AR U U 5 Lychnorhiza sp., Chrysaora sp.
L 77 7K B 49 (Cubozoa)
Carukiidae B} 87 )@ B fh 1 IR B AR R U 3 Morbakka sp.
Carukiidae 57 J& B fi 2 % [V 22 35 S W AR R I 6 Morbakka sp.
Morbakka sp. EyEshE 7 Morbakka sp.
Chironex sp. 1 A3k I AR I 2 Chiropsella sp.
Chironex sp. 2 ZR 5 1 Chiropsoides buitendijki
Chiropsoides buitendijki 7% [ 785 R 22 3K 2 g AR U U 20 Chiropsoides buitendijki
KRR B 40 (Hydrozoa)
2 & KB (Aequorea sp.) 2% [V RN 22 3k 2 1 AR R U 2 Aequorea sp., Zygocanna sp.
{40 7K £ (Physalia sp.) 2% [ V8 27 5K 8 il AR R U I 2 Physalia utriculus
3 ¥ ik

FATR R BT 2 ER D 69 A 8K B REAR LR IR COT 3 ] 7 Be 47 43 BT , 0 56 20 43 B 45 SR 3%
B, 3 AN LORLR COT BEF 1 GC & 18/ T 50 %0 o X AT A J5 Az 3l 49 1 2 b (AR ik PR 28 ik 2 10 1) 5 o o
TiKBER GC & it 3 5 T8k K BEFIK MR K BEEY L 3 5 B4 R R — B0, 3 A A7 1 1Y B 2 A
SERLI RS TE 3 A GC &R/ X R COT 3 90 A% 11 12 Bl 56 44 i HE B0 7 A B A D R B 42 5 9 HL
WA A 3 0 A B R e R ] s T 1,2 A AT S AU R g A R DR B 3 6 N b AR DR R AR
WAL b e A A (RO AR T 26 1,2 37 5 JU IR /K MR K BE AR K B L R<<T2 (3R 3) , BEWTIZ AL A b
BTG T A B 3) . Rl ol T 6 5 722 ao 4 A A A 0 o 22 ) Y 35 A 25 L FRATT SR 2 RO ik
(REBITA AL B A EEMFE 1,2 MO E COLEFFIMN ARG K ER ., 45 REW 2 F7 a0
RGEKRE WA —ZE 4 TN 5) Ul B8 0 55 3 0 00 A% 11 58 748 58 2 X 5t A% IR 25 A Al B8 N 38t 4% ¢ & 0 i
T S 5 ) 32 B R TR TR () 7KOT B4 R DX R AR AR R A

Wk COLEE A R B )5 50 43 B« 76 28 B R AR 19 69 /N B K BEREAS AT X 432k 13 ANFl, 78 20 119 7K °F-
L RAGFEYF SRS TR R — S ABTER A KOF EAATE— 2022 59 (R ), 9 A« R 7K B 49
WA 9 ANRE S B SE RE R ] — B O K B (Lychnorhiza sp.) SRR H: COT JE B A 43k 3 Ff, 43 51 4 i A
IKEE(Aurelia sp.) Mg K B (Catostylus sp.) M4 ¥ KB (Chrysaora sp.), MKW E 16 NEEA B
YE R Morbakka sp.-fHI: COT SN P SIA7 A2 B o0 4k mT 43 09 3 SIS Jh 32, 454 18S 15 168 N 2%
R Hd 53k A F HARM Morbakka virulenta ™ #HiE . B4R 18S W5 M. virulenta —50,{H 16S 5
COT 2 N A7 7E W] 1B 22 5, 16S 34 #E 5 0 0.000~0.050, ¥I{EH Ky 0,009 , 55 v COT 8t A& 1 Bl 0.000~0.
151, ¥J{E 4 0.036 5 75 #b » iZ 7K B 1Y & 45 25 45 1iF (Charatsee Aungtonya 7K &K 25 52 M M. viru-
lenta 1 M. fenner[“];f:lﬁj;[ﬁlﬂﬁviz7kﬂﬁﬁj’ﬂ Morbakka BFHFHM. 5 2 0% WETF Carukiidae #,
{H 16S M 18S A Eu e H M H 5 Z BN E M 4 NE (Malo , Morbakka , Gerongia M Carukia) W A
R L2e 10 2L TS A3 B 0F — 2B & B =R A5 Crhopalia) JEOIR AR % IR (velarium) 76 80 #8245 5k (Charatsee
Aungtonya A& & FEHHO 5B AL 4 A BT L %K B Carukiidae B HTE , R
ARG B @S EFE AT . BIRGIR AR B A5 BT I B9 LOoRL AR COT BE Ay B, v LUAT 241X 43 2%
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4 96 5 LAY KRR RS X R R T EORLR COT 5 A Be i DNA B i 8OR 0] LUK J5 264 B K BE 8 89 4=
T S M 0 R A S 55 5 T B BIE Y B R PR EE A R HOR T B

445 i

FRATHI L RLAR COT J3 31 %t 28 [ 5 ¥ ~J WA 55 K B BEAT AL 2 REVE 20 AT L T 9% 35 W 28 [ W o /K B 2 4
PR HoA B BE 52 7 KBRS R, BT 7 KRR M B A 5 B B Y XOBRRRAE . B A0 . Chiropsoides bui-
tendijk W50 2 A AEREOR (& 4 A 5) , Hoip— A B (R 4 o T % 55 )iF (Phany-nga Province) i) Panwa
Bay , i 7 — A~ BE A FE 28 1 8 13 A0 U 2 A28 [V 359 4 3 A 5 Carukiidae BFBE By 2 AR, —Fp R B
TR SR TRUT R 55— Ph e 22 16 15 R4 3K B 0 AR U I A R B T Morbakka sp. L HU7E 2% [ V5 0% 3
KB A S VA L 3R B AR TR R A KR S B T R L B R R B I B KR 2 R AR L 2
£ 8 A, IATHYMFFE R A 428 B AR FUT I B FE A KR i = T 28 VS A9 L X AT BE X ITAG 2 AT B A ) Floist %
ZRE P A — S I R S SR AE T R R I R X 2 D Y VA S A B R SR AT . SR, — S R S sl I 2 1
B4 Jey SR A3 A L 45 A TR AR X T 28 BT R A 7 K BE A A A R A R e ML ok B (Malay Peninsula) 757
W K BEAEAE Y R RS AL 2R 25 5 . IXFh 22 502 A5 76 77 U AR 1 v 3 i A7 AR L 2 A5 R 2 T Y b B
A T — T
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Genetic Diversity of the Venomous Medusae in Thai Waters Based
on the Mitochondrial COI Gene Sequences

MIAO Xiao-xiang'?, XIAO Jie"? ,ZHANG Xue-lei"? ,LIU Rui-juan'?, AUNGTONYA Charatsee’
(1.The First Institute of Oceanography, SOA, Qingdao 266061, China;
2.Key Laboratory of Science and Engineering for Marine Ecology and Environment , SOA , Qingdao 266061, China;
3.Phuket Marine Biological Center, Phuket 83000, Thailand)

Abstract; To explore the genetic diversity of the venomous medusae, the partial mitochondrial COI gene
sequences were generated from 69 jellyfish specimens collected from the coastal waters of Thailand. And
the feasibility of DNA barcoding using this gene fragment was further investigated, in order to provide
technique supporting for the early warning of venomous medusae in Thailand, and for the future work on
ecology and biology of these venomous jellyfish as well. The analysis of nucleotide composition of the se-
quences showed that G and C nucleotide percentage (GC%) of Cubozoa (42.1%) was significantly higher
than those of Scyphozoa (37.1%) and Hydrozoa (36.9%). GC% of the 3rd condon position (30.2%) was
much lower than those of the 1st and 2nd positions (47.4% and 42.1%, respectively). Besides, the fre-
quency of nucleotide substitution was highest at the 3rd positions with the R value (transition/transver-
sion) of 1.0, indicating that the mutational rate at this position was prone to be saturated. Whereas, the
topology of the phylogenetic tree was not significantly changed after the 3rd condon positions were
excluded from the analyses. The K2P (Kimura 2-parameter) genetic distance was evaluated within and a-
mong the species based on the sequences of COI gene. The intra-specific genetic distances ranged from 0.
000 to 0.151, with the average of 0.036; the inter-specific distances varied from 0.167 to 0.321, with the
average of 0.263, and inter-classes were from 0.246 to 0.385 with the average of 0.334. The COI gene frag-
ments were proved to be able to discriminate these venomous jellyfish species fast and efficiently. Addition-
ally, a high species diversity of the venomous jellyfish along the coasts of Thailand was revealed by this re-
search. There were total 13 species identified from the 69 samples, including 5 Cubozoa species, 6 scypho-
zoans and 2 hydrozoans. A new genus of the family Carukiidae was suggested by this study. A regional dis-
tribution pattern of the cubozoan jellyfish in Thai waters was observed, which showed the species and ge-
netic divergence between east and west coasts of Malaya Peninsula. It needs further investigation whether
there is a geographic barrier for the divergence between these two regional groups of cubozoan jellyfish.
Key words: Cubozoa; Scyphozoa; DNA barcoding; COI sequences; Thailand
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