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AB$TRAGT

{F*h*ft*d*rFyl#ta: Hst*lhr,rmide*l f Mal*y*ia 5fid illh€r #6rk}#}#fi"€ *peeies u=ir}g Fsrtial

eu*un:bsr sp*ci*s in M*leysla -fhis *| r**f *5:*ei*s l* nr:t in dar+ger *f *xlir**iiafi ltlce

l{a{tnna{ een{*r fr:r fiii:te*h**i*gy lnf*rnrctisn itd*Bll: tltt}s l€6*+ng t* present phyl+ge * *tudy.
In thi* stcdy, sp€rim*ns rf Ff. feir*r:sBi&3f€ wer€ *niie*t*d fr li:tan Sesar Is*and. Langk*wi,

heefl rs*ister*d wi{h ***S*r:k i&e***:l!*rr n*. FJ?23*73 * FJ??3*80} Th mffin rnethsds
n*m**y n*igh**ur jarir'ltng, rT]&xrflirrir: parslr*e,rry an* tr'14x,!mr.*t"x ilhelihtlc:d were used for

s;:**ie* il: gsnersi.

*Fidace igen*; phyt*g***ti* t s.

IHTftCSIJCTI*T*

i!"e. ***iet*s *r $S'*ul*si frnd aftcis*{-l*skeS re*prra{ary system catled fcspiratsry lree

tr& n6{e fiFid *rd€r i1*1*lpasJii*a 6re c*rftm*nly kncwn as 5af. baJaf ar:d lirnun lairf

{Kamerui R*hin"r ef ,r! ?**Sj, GFffs *p€eie=, fr*quentll' used as the rnain raw

Mafay*ia, ar* i**altry lcn*wn *s granr*i. The aa #qffiffierflla* nam* is used by Safuatl

and $a.s resirien{*" !r'r Sabah, see eii*umbers ineiu ive of gan're{ *re f,ornrnerei€fty
rnarketed ac ffi*d. snd th*re are r-rrifisr ucet a* fisi:i*6 F*issn {*.g. h*tcthurins fr*m

€uct.+ffbers r* ifrnd*# ia '?3*5 as estimated by the Sabalr Fi*h*ries Dep*riment.

inf*rm*ti*n *n ih* spec+es Fre$en*e snd Sistributlcn is spaese lt s repcrted hy

bsit. Bapi*ally, there are tw* r.flrin e*sfi*mi* Sraetiee* *f *ea sueumber= ln &{alaysia: an
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$pe€igs lsvei. Th* in**neistent *anding pa rrts cf RAFD might lead t* *u*l: res*fts.

cspabte t* glue the be*t res*hltic,n frs sarrp*r*d tp ixcrym* ii.e. r:r*tei* a**tysi*} aod

an*lyses, whe y ***gtibcr j*,i;ring tree. i1-laytrrlunr p*rnim*ny lre* and maxirc:.rm

{I*AT*RI*LS AH * frdETHS*S

$arnpl+* *n*l*ction and identifi*ati+n

ch*ra*teristies s d*n* by referrrn.q t* the *r*vi*us s€udies, *c.{;:F*rtifig- r*fer**ce* and

*HA *xtra*tigp

T*ta{ g***rxie FsA extraeticn was d**e *sins i:*in-* *Ne*'l'; " 
*lAGilF'i bl* end

tissr-*es kit. The tctal gen*mie DNA s estre*ted fr*nr *tilg*i* tissue. *u*ntifi*ati*n sf
extraeted Ff{A was d+ne u*ing sps*tr+Fh*l*nr*ier and 1'-1 iwiv} *r*$e Se}

S-idA arnBliftEation

Apprsxirrrateiy 55& h*se peirs {bF} s**ti*rr *f the CFI rr:t*lt$A regi*rr w*s ampiifieei u=!ng
*ta*dard p*iyrn*rasc ehain re*eti*n {FCR} pr* Lrres'

e*l if* rd) 5'- f;*? G*A GGA GcA *GA GGA G&Y *C ---'

{F**umbie{ al. 1S*t;

Th* Fffi rea*tisn mixiurg wa$ prep€re$ irr 1.5 n:l mi*rr:c**trif*ge tt:be and tile*

{hdgE;*3, ?5 rr:ll{ }, 3"5 pL +f e**l'i prinrer i1* pft*fi, t.& pL c:f nu*1e*Ji**idF*TP mix 11*
mM], 1.fi pL of *tylat*S B*vin* $crunr &lbur*in {85e, 1* 6iglpL} , *.5 *.lL cf Gly*er$,
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DNA *rrrglifi*atri*n r,raas th*n p*rfern"le$ in the h4a*tercycler i*ppend*rf]. whieh at

FCR r:y*!e * thsft rep**ted for ?* ey*tre*. *yct* p€r*n+e{er* far FeR wers 7 min at
gsoe i*r initiel d*natur*ti*n, 1 rxin at *5'e far den rati*n. 45 s at aptimi=*d
temp*r*t*re fw a*rtesting. tr *lr* 3* s at f?"e f*r r:si*n" repetiti*n af *tep ?-4 far

+f the PCR pr*duf,is w*ri er:*!y:eed hy 1";l {wlv} agarcs€ *e*ei**trsFharesis. Purlfiestion

BilA sequeneing

The pr*rifr*d pr*ducia w*re dirc*tly **nt f*r *.*quer**ing usil'rg Bigtry Terminaior u3"'t

reaetlsn wa* d*r:e in ;+ pr*Eramryrahfe eyeler, ey#e * neing r**cticn wa* dsne for
25 eycl*s *f S€'C f*r 1* se**ndg, 5* * for 5 s***rrds and S*'f; f*r 4 min a{ rapid,

Ptly$*ge*etie an alyei=

Chr*nlas Lite iV*rsien t.11 ilr*gr*{n rpas u*ed t* displ*y the re*u}t* sf flr;*r*seence-

*r:b,*eq**r"ltly *lign*d by ey*=- Th* s**cnstr**ii*n *f r:*ig&b*r jeinir+g tr , maxirnum
p*r*irn*ny tr"es and maxir':':r"rc'r i!ir*lih*+d tree s d+ne b;y u*ing FHYI-IF verci** 3.Sb
{F*l**n*tern ?**4} with 1*** gequene€ repli*aii*;r* *ncJ 1*fi data s*t*" Tr*eVi*w

phyl*g***tic ?r*e*,

ftES{JLTs AF*B EtSCttS$lSH

Hight Cfll mtfif{A gcn* **el}enf*s *f #. lsr;** fa rblein*sJ fr*m present stlrdy have
be*n ist*r*d *;it!: **nB*r:k. ffr*tr*nei **nt*r i*r Bi*tcchrroi+gy tnf+rnatisn {NeB*},
tJ.S. f.daqi*nel l-ibrary *f F"'l**i*.ine iG*n nk *c*e*sinft n*." FJ223873 - FJ=?38881= ?S
F€rii*l ssqu€ris*s *f fiG{ s:rlDNA g*ft* w€re aligned **nsi*ii*g *f * seguenee* *f #.
l**e*sprtr*fe fr*r't: Mel*1g*ta" 17 $eqlrcnc€* *btain*d fs*rrr G*n*ank *nd **e seq**n** cf
el+e Sc*er*l*. n s*s {u€ur*h*r. as *n:tgr**p tGertBanlc a*ee*si*n number.
U3221 1 Frgure 1 -3 r

rnaj*r Sr*LrFs. All sp**in-+en* sf r{. sfra f*rmeqi * sep*rate *tu r with 82% boctstrap

*peeies {Gen&an}t a€*e*s}*n **.: fU?tfi&1&} f*rrncd *n*ther el*ster with lcw b*otstrap
value *f 3f16. The lstter r:i*sler sh ed tt:at the u*known spee€s was basal te
suhgr*up* *f H. **Ju**r an* ff l****sB#pfa. Sesid*s" H. **fu&er ar"rd H. Je spff*fe
clu*t* eth*r exhibitir:g their *l**e g*n*tie r*latt*n*hip, Atri speeimens sf ff.
fe*;eoep#*f* *lu*t*rc* tmg*ther with lfi*8Ji h**tstrap eaiue.
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FTSUFE 3. T*p***gy *f *:axirn*r* ilk*iih**e3 ire* i***F*rts*E tr**i *f f*f#uria sp*eies
inf*ned fr*rn e3't**trral{y}e { *x}d*s* I t**l} r*,rt*f4A €*t"t€ usi}ng FHYI-}F r i** *.$b {F*l**$*tBift

bcqtstrap 1da-fl{*g in per**;"ttage i%,},

*snfi its m*teeuiar +hyl*g€ny Farti#-{{*r{y i* **illts S*J*ifot:ri'e"

iJ*rJsfjrffnc rsts&sr
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Figure 3 T*p*l*gy *f rrlssirftum pars*rn*ny tr*e i**nsencus trF.el *f fh#rue spesie*

cu*uffib€r {GenBan}c €*c*tsi*r} *urnb*r:: u3f?1'1}. t €*q{.jsnre repticati*n*
*fid 1*S data sets werc uged Surnbers at ncdes indieal* th* b**tstr*p irclfie$ ln
per*eftLag* {%i,

n th*ugh maxir.*unr i*ltclihc+d tree qFigure 3) eupported that the g*netrc retatienshiF

b*ot*trap value rugg€€ted tha1 the *lustering p**iti*n for tir* u*kn n *pecies v*ax iikely
ehangeahle. a* pr*vi*us{y indi*ated by n*igFrfrour }*inlng tree aRd rnaxirnurn par*ir*olry tr*e.
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E*HCLUS**H AT* tr R€*Offi illilEFItrATItrHs

ather rntFF{A **fte$ *vaitabEe that ean be use* t*r fu*h*r studie* are 1?S, 165, and

g€ft€ra{.

A€ t{ Hfi llrtlE trG Efr il E f,rTg

$*rcn*e. *ntemal!*nai lslamic iJniv*rctty fu.1a ie tllUfi4}, Suaniaru. Fshang Darut fdakmur,
F;tal*ysia'f*r tF]tr Sre*t es*ist*nce *nd va!us*l* *drriec. This r*x+ar*h r,ryas supported hy tlU&d
Stt*rt-ier*: Reseeruh Grant 5T43 aw*rd a** F*.;mdar**ftfal Reeeer*h Grant Sehr+nre {FRGS} f*r
*yc[* GtIt**6 {Fft*5*1*S-?$} c'a'nrded by *epartm*ni *f Ftgher Fd*ca?i*n, Mir:istry *f Higher
E#*eatj*:n. tu1a*aysia
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*epe ertt *f **r:*n-:* S*i*rree*, Uneuer=iig al fda*iringt*i=-

K*m*r*l R*irirn! l{.. &isyah, F*,R-, Ai:n:sd Lulii. L " -F{el*r Farira*. A.. h{*hd tr-*agra?, &. 1r}**r Faieu{ fi*<fry"

fi*rac-ifa= i{.*. Fafirna*. :.€. & Rl*r'san, E.t-j :*** ir*:ras! *tiit Bagi F*,pulaxi Tin:r** tar*l *i

Feg*. ft.*.1"{. 1g*S. TfrFEV*fi$1: &r *ppli*":lt*t: t* rJisFi*y Fh"li}*fe&*ti* ir**s *n p*rs**ai {:sfTlpr"jtcr5

F*l*a:bi. S.. fu{artin. A.. R*m*r'*c}. *.. l';t*&'?i1tan. '#.*.. *tt*e.. t. & Grcb*rrs.t!. G. 1gS1 I's

F{awaii.

B 3$*.

int*rfa**t ft*xiFi* =lga i*= fsr t"1*itiFi* *eqrr*n*e atignraent aid*d bg th+ *r:a*i$ en*tysts ts*is
f"Jrrri*rr.* Rce. E4: 4S?*-4SEF

Sea Ct-r*l"rrnh*r q Echiri**err::*ia: H*l*th*r*id**: *e$e*rch *r*uF.
lnstitut* *f ***an*graphy & Fr-4*ritime Studie* i!N**et!4i-
Ke.tlti fo *f **ie*c*, ,lfit*rneti*nal istarnie Univer*ity fu{*l*ysia,
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