Phylogeny and morphology
assessment of a brittle star species
Ophiothrix sp. (Echinodermat:
Ophiuroidea) based on COI gene
sequence from Chabahar Bay
(Oman Sea: Iran)

Gilan Attaran-Fariman®*, Azadeh Beyg-Moradi?,
Hassan Zadeh-Abbas Shahabadi?

1. Assistant Professor, University of Chabahar Maritime
and Marine Science, College of Marine Science and
Technology, Department of Marine, Iran
2. Former M. Sc. Student, University of Chabahar
Maritime and Marine Science, College of Marine
Science and Technology, Department of Marine, Iran
3. Former M. Sc. Student, University of Chabahar
Maritime and Marine Science, College of Marine
Science and Technology, Department of Marine, Iran
(Received: Nov. 9, 2015 - Accepted: May 6, 2017)

Abstract

Brittle stars belonging to family Ophiotrichidae
and genus Ophiothrix are of common species in
the intertidal zones and coral reefs of tropical
region. Members of genus Ophiothrix are well
distributed in Chabahar Bay at northern coast of
Oman sea. These species morphologically are very
simillar to species of genus Macrophiothrix
because of that often separating them based on
morphological characteristics is difficult. That is
why their accurate classification requires detailed
morphological and molecular studies
simultaneously. Sampling was taken place in Tis
(Chabahar Bay) to study the morphology and
Phylogeny of brittle stars based on COIl gene
sequence. Morphologically, this species has a five-
lobed disc, trapezoidal arm plates and rectangular
abdominal plates both are granular. Also,
according to the results of molecular analysis
Ophiothrix sp. With 49% bootstrap is supported in
the clade of genus Ophiothrix and shows a
monophyletic relationship with members of this
genus. Although it is weakly supported, it seems
that this species is a new species which due to the
lack of studies about brittle stars of this region
remains unknown.

Keywords: Brittle star, Chabahar Bay,
morphology, Ophiothrix sp., phylogeny.

7 8Pl (wliCom j (i3 = ols dlxe
(VY)W e et 2l )l osledd oy Jlo

ool (215 )l 9 (b &Sy () 2
(Echinodermat: Ophiothrix sp. el

&3 Je¥ wle! y Ophiuroidea)
T 31 o9 25 C 3lowsl Po 5 g
(Ol Olos b 3) sl

T881 0 &K 0315T * By p Ol slae O
"GabTols wleodl cous
pote aaSls Gl ol psle 5 63, il ol Lkl )
Ol s Cms 0 8 (ol
sl psle 5 sk oy Ayl B8 il (6 il Y
Ol 2 G305 8 b2 psle K20 Gl
pole oaSiils Glolr oo psle 5 2,502 oBils Akl el Y
Ol el

OYAFITNG s s = VYATANA 2353 )

ol 4 glae Ophiothrix s ofs (glaoke
5 Shesspr om dble > =l sl <5 5 Ophiotrichidae
23 e opl glasl KL o (g S Gble il e glae o
Sl s s Olee by Jd Sl e Sl el mds
e @Al Bl 5 OphiothriX ee oblale ls s
S bl Ll s ol Macrophiothrix e « 1) cals
03, culply apd g axrlpe JSie L 58l S ald 6T
5 ld Sous s 53 A pikes LT G e ssSE 5 o
e il 3l ediSE i (gla W ged LB o o SIS 3 ST
2l s s Sy e sske 4 el w5 S
a8 53 s s S gl = COl 35 et Jig il
A alis COL 5 ab 3 05 SCL 3l Kos JIs VA Lol
(Maximum  Jlaz=l St JUT 3 eslial b il o e ot 3
Goios 48 oS 5l 0L Gkes b A3 S e 5 Likelihood)
Dlio 5 o) oy Sigs K Glls b oy Bl 51 ol
g b et 5 (ol 453 IS Gy o 5 4 oSS 5 sk
S b Ol JiSse esn @B olies Lo JHIS OLE
o S 4 el oy V¥4 L Ophiothrix sp. <8
w81t e 0l ) Ll S daly 5 gLz, Ophiothrix
22 sk Gl 68 ey e B4 bl apd e oles Cins b
sbile 3L bl 0556 lalllas 35S s 4 o8 Ail i ol

NG|

(2l elacsy, el ol Gl (sdejlg
Slelr = Ophiothrix sp.

E-mail: Gilan.attaran@gmail.com i giume odiu g #



W ke i 2lo pyle osled oy Jlo (225 ()9l (oulidunn (g} - (ole dlone v

pas Jdoay & caS 38> g b 5wl 03,8
B SeB) Ol e mdly (Sfolshyee wlino
ol plpls (Stohr et al., 2012) x,ls
2 50 5 (Seidsiige slaisoyn bl G
COI 5 ashad 5,5 (3l 3 25 0 ©y90 w20 S
S5 B p e S5 S (leisa
(Rokas et al., 2003; Tsaousis et al., 2005)
Er b Sy 0auSsS dilaie S (gl COI 515
S fdas (Sl pgi cpl g il oo il (sla e
ool oede ) 1) diged DNA (g3l oS 5l (o i
5l w8 o 55 1, MIDNA & bgye Jls COI o
€55 9 oy S gy 86 MIDNA « bl
ol o dondyy gy Ml o5 o 0 SIS
Avise et al., ) s> o Gow 45 38 ol
0986 o)l 5> (1984; Cronin et al.,, 1991
Col 4i8)S5 )50 02SS (glaojlis (Si9kd )y
d529 SH S ece onl 5685 2D 5l Ml
sor @b odd Gy gl adlae )l
odlauwl b Ophiothrix sp. ouuSs oyl Si55ld
& anb Sl Jolgw § COI et 55 JIg

ol 0ads as by leol>

b w9y 9 olg0
WAY olo ype 0 oniiSl (slaojlin diged oy
oo Al glegia o it I gwd ©)50n
YT YN Y. SFTN g5 ¥ .y OV E)
L (Snl o) plos sl 2 &y el b
Grglaer BSin pj ) (Sh ogls — St iy
Sy yobhaie 4 bdiged s () JSK5) w03
D1 Jitte oslejl 4 JgSge g ulibesn,

b g plod wlidesy, @laShy b
@ jeeme CDS Jae 0gSwg S il 5l ooliz
adllee TAAL250 V (21 V 150 W) o (4090

das g0 adiges DNA (sla cuyp jolaie 4y g A
Sambrook et al. g, ;| eslawwl b oaiSis o)l

.

400
Sl J glos 5> Jlob Cond 3 el s
sgie SoelSiug; Jols o cool s gly
28lige 0yt 9 9yl (IS (b sloyuo e
I s Shge pSly el el ol o
9 Ol Glwpcsw lipy lale dex
0sSt zds b Gbloyle 03 ] 0l ope
Macrophiothrix  Jeli oaisis o)l 4565 Hlo>
Ophiothrix 4 elongata H.L. Clark, 1938
(Ophiothrix) savignyi (Mller & Troschel,
5 (2011) Khaleghi & Owfi L.y 1842)
Ophionereis dubia (Muller & Troschel,
(2014) Attaran-Fariman et al. L.y 1842)
Macrophiothrix cheneyi (Lyman, o5 o
(2011) Khaleghi et al. lLwy 1862)
j O, savignyi 4s5 .l s 5,55 VYAY
(Sog) > i SWoyio gy eaiSd (slave )l
Price wib o 5 5 b (S boyiu
3 oSl pis 511 ol ages YYA ((1981)
LS 0I5 e YV U jao Bos I ()b gls
Saass Gl gl a3l &) 4wy
2 P9V 9 (Seiishd Slallae Lol Wil oo Sl 3
Pl oS s blojle 03y 13 ogasy il )
Susiskd blsyl (Hart et al., 2005) cul ouis
IR sleedy booaiss glaojliw (o 38
9 oo led o (AL > 4 plug)l
Jris &0 5 pasetals 95 el e,
Littlewood et al., 1997; ) cwl osle BL
@l ey p & daxe (Harmon, 2005
Sadiss Masl 13,5 I saiSs sbao,lis
Boissin et ) wlos,8 sl Wl (glp 1y S S
Olao pas &5 35l 3g59 Jlinl ol (al., 2008
» oegaty blole o > mely (S9igdsdee
s Ophiothrix (sl s sauss (slao)lw
JSie Jles 1) Wil lelus Macrophiothrix



v e 03SLH 05l 2l 5L g ol CSu) w0 0l Ker g e yb o llae

sy Slles Can g wyp E_BOX_VX2/2M

9 b b S NS e a2y Ve 58
Shedlawl b COl b aSgiue (of 5l (comd drwgs

285 plsl ) g )3 29250 (polad (o L]

DNA cuaS 5 cueS 005 glyscwl (1989)
Jde yiegibg xSl olSiwd b i pay odd gyl
A5 odas LYV 58T U5 5598901 4 RS232C
Jae S 5 oKwd jl edlazwl L DNA - ol

PCR 5 oslaiwl 3590 poslyy .Y Jgia

Echino COI-F TTTCYACYAAACACAAGGAYATTGG bp Va- Heimeier et al.,
Echino COI-R TAAACTTCHGGRTGDCCAAARAATCA 2010
28°N
N
T - b
= Iran ,---‘i
6 7 7 -
.Gu.‘l’ol’ Oman
24°N :
100 km s

25.3°'N

60.4°E
(Attaran Fariman et al., 2014) (¢,l5 pdiges dilate  oLéljae Couxbge .Y JSWI

dNTPs MgCl>50 mM [PCR Buffer 10 X
Tag DNA Polymerase 5 l,5;kl 10 mM
il Sy a8 )S )8 eolawl 590 SUNIL
Echino 55kl (lp PCR olKiws 4 oas o3l

28,5 ploil ¥ Jgus bl , COIFR

60.5°E 60.6°E 60.7°E

olSws jloslatul b jlyedly sl 00205 STy 2

» b pbdl eppendorf 5331 Jue JSGloge s
» oxd gl DNA 2566 V0 Lusly o
ol oS digas lgisdr (539 )See B0 o>
(ol DNA - 5 ogMe (iiSly opl 3

PCR ()l JSew .Y Jgar

gl il 4nd puly (Sl yuly (3tdl) Juast Hyasdy b sl b
(°C) Lo ¥ ¥ ;s vy vy
ol Ymin \min Yas ymin YMin
IS YO

o gl Clean up jl Ly bdises Y 5,51
QLSS 98" & ()5 L <830 )b 5l Jlg

5 PCR c¥game cono jl gluobl §1
J5 895 32989y KaS a Hlai 590 slakily (uiSS



W ke i 2lo pyle osled oy Jlo (225 ()9l (oulidunn (g} - (ole dlone ¥

Family: Ophiotrichidae Ljungman, 1867
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Astropecten indicus

0.0270.0280.0280.0280.0280.0280.0280.0280.0270.0270.0270.0270.0270.0280.0280.0280.0290.0280.028

Ophiothrix sp. Iranian species ~ 0.603 0.0250.0240.0250.0240.0240.0230.0240.0240.0230.0230.0240.0250.0240.0240.0250.0250.0240.024
Clarkcoma canaliculata 0.5700.247 0.0140.0140.0250.0250.0240.0250.0250.0250.0250.0250.0250.0250.0250.0240.0250.0050.005

Clarkcoma pulchra
Clarkcoma pulchra
Macrophiothrix longipeda 0.5830.2100.2330.2330.230

0.5600.2370.070 0.0030.0240.0240.0240.0250.0250.0230.0240.0250.0250.0260.0260.0240.0240.0140.014
0.5630.2400.0730.003 0.0240.0240.0240.0250.0250.0240.0240.0250.0250.0260.0260.0240.0240.0140.014
0.0190.0120.0180.0230.0230.0240.0230.0230.0240.0240.0240.0240.0250.025
Macrophiothrix megapoma 0.5630.2070.2370.2470.2430.130

Macrophiothrix longipeda 0.5770.1970.2400.2330.2300.0470.140
Macrophiothrix leucosticha 0.5730.2100.2370.2530.2500.1230.0130.140

0.0200.0060.0230.0240.0240.0230.0230.0250.0250.0240.0240.0240.024
0.0200.0240.0240.0240.0240.0230.0240.0240.0240.0240.0240.024

0.0230.0240.0240.0230.0230.0240.0240.0240.0240.0240.024

Ophiothrix sp. 0.6030.2170.2370.2400.2430.2130.2130.2200.210 0.0230.0230.0030.0040.0250.0250.0250.0250.0250.025

Ophiothrix sensoni
Ophiothrix sensoni
Ophiothrix fragilis

0.6000.1970.2370.2170.2200.2070.2170.2100.2170.203 0.0030.0230.0230.0250.0260.0250.0260.0240.024
0.5970.2000.2400.2200.2230.2100.2200.2130.2200.2070.003 0.0230.0230.0250.0260.0250.0260.0250.025
0.6030.2200.2400.2430.2470.2130.2100.2200.2070.0030.2030.207 0.0060.0250.0250.0250.0250.0250.025

Ophiothrix sp. 0.6030.2230.2370.2330.2370.2100.2170.2170.2130.0070.1970.2000.010 0.0250.0250.0250.0250.0250.025

Ophiocoma dentata
Ophiocoma dentata
Ophiocoma deoderleini
Ophiocoma deoderleini
Clarkcoma canaliculata
Clarkcoma canaliculata

0.5830.2400.2330.2530.2530.2170.2330.2270.2300.2630.2530.2530.2630.26 7 0.0060.0220.0220.0250.025
0.5800.2400.2270.2530.2530.2200.2300.2300.2270.2600.2570.2570.2600.2630.010 0.0220.0220.0250.025
0.5730.2570.2230.2100.2100.2400.2400.2370.2370.2600.2630.2630.2600.2630.1730.177 0.0130.0240.024
0.5630.2630.2370.2270.2230.2230.2200.2300.2130.2500.2700.2700.2470.2530.1730.1770.060 0.0250.025
0.5670.2400.0070.0700.0730.2330.2300.2400.2300.2400.2370.2400.2430.2400.2330.2270.2230.230 0.000
0.5670.2400.0070.0700.0730.2330.2300.2400.2300.2400.2370.2400.2430.2400.2330.2270.2330.2300.000
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