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DNA BARCODING AND PITYLOGENETIC ANAI,YSIS OF VESTALISA prcA L rS TZVCOPTERA; CALOpTERVCToae, it.s^' i.
CYTOCHROME OXJDASE I CENE

, 
Jisha.Krishnxn. E. K,. and Sebastian, C. D.lv,urcculdr lJlotogy Laboratory, Departrnent ofZoology, universiry ofcalicut,

Email : drcdsebastian@gmail.com

Abstract

Vestalis apicalis is an emerald coloured damselfly speries coming under the
fanily Calopterygidae. This species is characterised by having durk to* 

"y.r,green coloured head, thorax and abdomen, brown coloreJ legs and amber
cotoued wings having black tip. They are commonly observeJ as groups in
forest paths and are widely distributed thronghout Indiu, *irl., tf,"i, frlj.r, p"ut
seen at August to September. Here we have pCR amplified the codinf seclu.nce
of mitochondrial COI gene using suitable primer and which leldeja product
having 561 bp length The sequence was deposited in the Gen Bank huing the
accessron nunber KU510326 for future references. The phylogenetic rree
constructed by Neighbour joining method showed a sister clade ..Ldonrn,p ,o
'/estalis grc iit species, another caropterygldae m€rnber. There were a totar of
553 positions in the final dataset after eliminating all positions containing gaps
and missing data. The close relative of this species is found to b 

" 
fr. grniiti" by

BLAST analysis. It also con{irmed by the divergence table plottecl by"Maximum
Likely hood method. There are a total of 14 nucleotide sequences"were taken
from the database in order to make the taxonomic comparison between
sequences. They al provide a rmique resurt that I/. apicaris is more close to zgracrTls and then into y. ambalis vith respective divergence of0 .21 ard 0.22.Aj1
the Calopterygida€ members were found to be originated l}om one clade showug
monophyletic ancestry. We also confimed that this species is taxonomically
more close to dragonflies (Anax speratus, pantala Jlavescence etc) than the
Lepidopteran menbet (pappilio zalmoxis) taken as an outgroup. Hence the
present study provided a urique DNA barcode to this species and it is
taxotromically more close to llestqlis graciliis than other Calopterygidae
member.

Keywords: Zygopterc, I/estalis apicalis, Molecular barcoding, Cl.tochrome
oxidase I gene
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Abstract

t (stt l i \  t f iLi l l i . t  is an emcleld coloured clalrsel l l)  sPecies conling undel ihe

l lrr i l l  (  rr l tptcr '}g-idac. lhis sl lccies is chi l lr- lclcl ised Lr) 'having dark bro\ i l  e) 'es'

sr.cn !(r loura(1 helt l .  thor'rr et ld i lbrlonlel l .  bro*n colorcd lcgs and atnbcr

coloLr|ccl rr ings l t lr \ ' ing blacl r iP- lhc) arc col lrnl(rnl] obscr\ed as Eoulr\ irL

l i) fcsL pNlhs ancl i l fe \\ idcl\ disl bLl lcd throlLghoul India u' i t i l  thcif l i igLicsl pclk

sccn 11 August Lo Scflcntbcf l lcl-c \\ 'c ha\e PCR ampli l ied the codin!! seqLlcnce

ol-rr iLocltordfir l  COI gcne using suiLxble pf;nle1 and u'hjch ) ' icldcd a pr'Jducl

hlr l ing- 5(r l  bp lcl igLh. l  hc seqtlcrrte wirs deposited in the Gcn Bank having dre

acccssioD nunrl-tL KLJ5l0126 lbl lulLIe re1'elences- Ihe phylogeneti(:  ' f i 'ee

consh-uc1cd b)'  N"'*t, , ,uul. joining metl,od sho\\ 'ed a sislcf clade fclat ionship to

lc:tt t l is pn:i l is spccies. anothcl- Calopte[Eidae ncmber' Thefe wcle a told] of

j5l posi l jrnls in the l i l lal dausel aftef el i lninating al l  posit ions containing gaps

and ruissing dalx. lhe closc relalive ()1'1his spccies is lbund to be I/ grucilis by

Lll .AS I anal) 'sis. I l  also conllr lued by the dirergcnce tablc plottcd by Maximum

Lihell  hcxrd lr lcthod. There ar-e a lotal ol-14 nuoleotide sequences \\ 'erc lal ien

1l-,:rnr tirc cialabase in ordq to make the taxonorric corrparisoi bet\\'een

scqucnees. Thcl r1l proYi<1c a unique IcsuLt thit t  l /  ' tpicaLis is rnore close to i '

grrrc' i l r .r and Lhen i l t to l ' l  .rr lr l1it  \ \ iLl l  rclpecl ivc ' l ivefgcnce of0 21 and 0-22 A1l

the Crloftef)gidxc nlcrnbcrs \\ 'erc lb nd 1o Lt ori-qinatcd l ' r 'onl one cladc shn\\ jrrB

nronoph)lc1ic xnccslr ') .  We. elso corl l i rnlcd thcl this species is taxonorical ly

lrrolc closc Lo dlagonllics (Anax speratus' I'untttltt Jlatescence etc/ Lhan the

l-cpidoptcran rrienrbcr' (/114rilio :a/norls) laLcn as an outgroup llence thc

Prcscnl slu.h proviclcd a url iclue DN.^ bafcodc to t l l is : jpecies and it  is

Larorronricrlly ruore cl,lrsc l.) I/estdlis -qr./cillis than othcr Caloplerygid'rc

melllltcr'.

l icJrvords: Z)'gopLcfa. lrcslt l is df l(,11tt., \ IolrcLrlct brrtoding L)luchfomc

or idase  Igcne
" { | * . - * - ' ' * * - ' - + , ! E ' € - * i ] -
11,]*i ,:,,ro-. of rlrc N QLional Senin a. DepaflltL'?lt af Zoalo'Jlj ' Uliuersitu of Calicut 
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I  nl Iodtrct iol l

, /-\g(r|Lcra ft lr fcscl l ls onf ol Lha l l losl inlcicl l l  st lbofLlef {)1'rhc Order Odonala

commoll l) cNllcd as L)arl lscl l l ies' 11rc) ncr-e l ino\\n to bc existcd 250 mil ion

lcrfs ago alortg \ i th ptint i t i !e pfoLQ odo alcs e\isted jr l  the Mesozoic l lra

(( i | inraldi and Engel.2005) 
' ihcl ar.c geogtaphicall) distr iblrted in a1l biological

fcrlms c\ccpL .{nl i l l  l icr arld consisls ()1 2942 exLal1t species l isLed in 309 genera

cNtcgorisc(l in 21t tanri l ics (SLrhl ing" 2015)Most of the nenlbers can be easily

cl i .goniscl lb) hd\i1r-g uiclcl l  sepaleted eles lused ihorax' apaii  ol l iny irntennae'

lcgs rnd long slerldcf abdorrcn havir lg l0 scgments' lheir rvings al-e sinl ihr in

sizt-. coloLlcd or tt l lcr l lortLctl  ird supforlcd b)'nran)'cross \ 'ejns f l l led \\ ' i lh

l l l cmo l \n r fh  (S i l sb l .  2 ( l 0 l  )

C:Lloptcrlgit lNc rcpfcsclrLs 1bc 'bl oacl \  ir lglct l  l  5 1o 2-5trrI lcngLhetl snrl l l

damscll l l  l inl i l l  col l l l l lonl\:  obsef\ 'ccl ir l  l incst l lola slrcol l ls i l l ld r i lcls l l  i \  ' r

\ \el l  . l islr ibl lLcd l l imil) brnlr jn lelrpcfl l lc rn' l1fol) iclr l  habitaLs an' l  l l l2l les afc \ 'crr\

l c l i \ ' c i r l sL rn l l \ ( ] o l l d i l i o l l s . hhas i6gc r ) c l aN i l happ ro r i n lN t c l ) 161s ] l ' ' ' : i c s

globall l  (Corcloba. 1005) lhe! chali ' lcLcisl icl l l -Y hlvc long anlennac' LoDg

slcndcf abdonlen .nlc|lrilic bluc bl c coLoufc'l boci)' \\'jfi ill rralcs and brorallish

lo gr-.cn cololr lcd n ings in 1lmalcs Theil  r l ings afe hcavenly veined consjsts of

l i Jo l r ro rcan lenoda l l c i r l s . l l o thsexcsca l l bceas i l yd iag losedbyhav ingau 'h i t e

\ving spol i l r  lernalc u'hi lc i t  is absctt l  in Nales Mosl ofthe menbers can be

cmil)' rccognisecl to all visLlal predalofs (Corbcl' 1999) The] gcnerally lccd upon

Cl.r i lonomidac and Culicidac (Higashi ct al .  1976)'

yesl(tlis opiullis is an enlcralcl colouled Calopler'lgidae membcr genelally has

gleen colotcd hcad. thorar aud ebdonlell darli bro\\'l-l eyes' bro$'n colored legs

and anlbcr colouled uings haring blaci i  l ip (SrLblamaDian, 2009) Males have'19

--iimru abrlomitral leligLir,3(r-3gmm hirrcl \\ing lenglh and females witll 46-5i) mm

abdoninal lengLll  arl . l  i8-40mm hintl  \ ing lcngtb fespcctivcl) '  (Subram'rni lu'

2009).- lhc1 can be comuoli i l  obscrved in l irrcst Palh in goups (Manoi'  2011)'

' lhe)'afe dislr ibuled thfoughoul lndia. of lcrr seen i fofest areas (Emil iyamnra'

l00i ) \ \  i lh their highes( Peal( seerl at Au-sl lsl to September ( l \4anoj '  201 1)'

I)NA balcocling is o Iiovel syslen 'lesigne'l to provide rapid' accuraLe and

eutonalable specics idcnti l tcation b}'  combinittg taxonom)" gcnetics arld

cor'r 'r Ir.rtct-sclcnce lhat aulonlatcs the pfoccss ol_ obtaining e\pcft spcries

Depdt renl ol7'aalaqA, Ul1ircrsitll af CalLcut

Page 138
P,n . . . -d , rL r /5  . f  1 l i .  Natnnu l  SPnL l t ta t



ir /iir)l1r.lr'(l li.s.r(rfu il /,S.rl^r 978 l).3 i32l 210

i ,- lcnti i lc.rLion. ( r lrrehIorrtc r^icl lsc I . lcnc is LLsecl f ir t  bar'-co': l i t lg sincc i l  is rhc

l i lr ! .sl ncnc l l  loirn lhc oLher l- l  l l l ik)cholldf i i l l  rnltkel gencs rr ld u' iclel) t tscd in

ph\l{)g.n.f ic slLrdits clLrc to i t  hls high insc|t ion dcletion cVerlts l lebert cl

r l .-101)l Sho*cd Llrxl I  6011 bp fel l ion in the rrrt COI gene lbr aninal bar-codtn.t

bcerrLsc i l  sho\ed bigh ei l icicncr lof the idcnli l ication ol 'bird l ish f l ics rnd

oLheI animals. The obicctivc o1-lhe prescnL sLtldy \!as to .mrpli fJ the c)tochrome

o\iLlNsc I gclrc ol '  f . . \1.// /r apical is b'r 'PCR nlelhod inorder to plovide a uDjque

|  .  t  ' r '  r r r ' l  '  i r r . ;  , ' . '  i  ' l r  l ' - '  , )

l \ , l r tcrinls ind,\ ' lcthods

S:l !nplc CollcctioD rnd Itrcscrvrt ion

' lhc ( 'alopfef)gidac rr lcnlbcf 1"..! I . / / / . !  rrTrrrtr l ls \ l ' rs col lectcd l i-(nl]  I) l lnl i l i r( l

disL|ict ol l{eral|  h) harrd su'ecp l lctLir lg Nnd rerrdonl l icld salr lpl ing Dl 'Lho' l  \ \rs

usccl to covcr' thc cntirc slud\ iuca. Iclcnl i l ical ion * 'as clone bt 'obserri t lg rr irr;r

\cniltio1l. coloul- palieflt and gcnilaiia. clcscriltd in availablc lie)'s/idcntiflciniul

guicles. Addit ional inlbnltal iol regafdlnB dxlc of col lcction. localiLy etc' '  abotl l

cach specimcn wiis aLso recolded Lach speciruen was thcn placed in a separale

collccling boLtle. assigned a code nunber and slored in 7070 ethanol until linlher

usc. (he or norc.lcgs \{erc removcd lbr DNA isolation and kept in ethanol rrn1il

ntrutcf tlsc.

DNA cxtraction, tntpl i f iclrt ion and scquencing

DNA liom selccled dragonl'lies \\rrs e)i1rccled fiorlr Ieg using 'Origin DNA

F\traction l i i t .  The obloined DNA uas conli |med using 1olo agarose gcl About

]ng of DNA uas I 'Clt ampli lrcd 1i) rr i tochorcl l ial cylochronle oxidasc subrmil I

(COl) gcne Lrsing fbr \(afd pfimer (5' CA I Al-fGGAACCCTTTACCTG-3') and

rereLsc priIDcL (5' GI-TCAIAAA(IC.\1-TG(]CAGGGI'GACG3') in Tal<ata

PCR l l lcnnocyclcr. l l ' rc thermocYclef concli t iorls wcfe sl ighl ly nodil lccl as

lbl lo\\s: I  ini l ial c) 'cle of 5 rr ir lule 8195" C lbl lowed by 30 cycles o195" C fof l0

scconds ancl 50" C l in l  miltute- 72" C lbr '15 scconds 
' fhis is fol lowed by a f ina1

sLcp ol 72' C 1br 3 mirlutcs. The obtained PCR product rvas cireckcd using 2%'

ag.arose gcl electrophoresjs rnd $'etc sequencccl \\'ifi bolh the forwar'd and

relcrsc prinrcfs using an alrtonlated sccluencer ABI 373()XI- by Sangtt s

P,*-.d^g",.l,h, I\'.t, affi
Page 139



t tn) t ier:;  i1 l l ioloaical Research ISIIN: 978 93 5321 244 7
r3r*-;.- a:;::€::-w-*G€--r---c:-

nrcrhod. l)h)logenclic

l0n) .

Dala Analysis

Mitochondrial CiOl sequcnce data lbr f?sldl/s apiculis was sequcnced and

slrbnli l lcd in GenBank (KM 510126) The eligncd sequences were used i 'or

species idcnlificalion using NCB1 BL,A.ST. The sequences ll'on GenBAnk w€re

ret, ieved and sequcnccs of cach species generated from this study were compared

and aiigned using CiustalW.

Resu l t s

'lhis 
spccies l'las an emclald colouled Lrocl-r'\\ritll green colored head, thorax and

abdunen. dark brown eyes. bto\\n colouled lcgs and arnber coloured wirrgs

l r r l i ng  b lac \  l i l j  { l  i g .  I  L

The partial amplificd producl of CO I gere of yestalis apicalis produced 56lbp

scquenced DNA and it gets deposited in 10 the GcnBank with Accession number

(K l  5 lU j2 t '  )  fo r  fu lu le re le r . t r , c .

The cvolutionary histol) )vas inl-erled using Neiglbour joining meLhod. The

oplimal tree 1\'ith the sum of branch length :0.990.The percentage of replicate

1r-ees iowhich the associated taxa clusLered together in the bootstrap test are

sho\\4r here. The number ofbase substitution per site from belwe€n sequences are

shoun. The analyses were rradc using Maximum con-lposite Liiielyhood method'

Prcceedinqs afttrc National Seminar, Dep.lrtme t of ZoologA, AliuersitA ofCalicut

uallsis \as clonc by MEGA soitNare ( ' Iamul-a et al .

Figwe 1. Vestalis apicalis
' 

fao,'-'The PCR anplification ofpartial COI sequence of tr/eslah.t apicalis isolaled

Kerala, lndia (Fig. l) yielded a product having 561bp. The molecuiar

phylogenetic tree and evolutionaDr divcrgence tdble are presented in fhe figures
.respectively (Fig. 2 and 1'ablc 1).
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l-ailfTalirl I ire!1lr: ap].a1..

l.l,1r.i'.'ii'n,l I ii.,ltrL :'tri! l.

a ri.lflLr:r2i 1 !e.&i. ari.;,. ar]vA lrElAl,^

laF:169576 I !e!1ai. an?bLl.

l.;15LEd5E I lesla !,c qGc Ls

FJE12655I l.le5obas s 5ELy5l

fJll2i,li I rle.6!rs s sells

lilll-498!E | 13.[nura a!rrra

l:.ui68125 1 Trthtri s ddraldsdl

l.iLr56591i I Arqr speral;s

l.llllir9ll I :ir rr :rrlranr.

lLralaig:4 1 rli3< 5f Pralu.

liFoE!l2i I Failrla iaie.cen.

Figure 2: Phylogcnelic lree 01 r/esldlis

method

. J!9220i:l 1 Fajr ]|'r ialn'lirr

icalrs jnl'erred by Neighbour ioining

'fable 1: ljstilnalc of evolutionaq' divergence bctween sequences plotled using

MaxiNLrm Likcl).hood melhod

Species name- P€rcenlage of

divergence

KM5 10326 Vestalls apicalis (Kerala) 0

KM675770 Vestali s apicalis

KM675768 Veslali s apicalis 0

KX503058 Vestalis gracilis 0.2r
KF369576 Vestal i s anbalis 0.22

FJ812855 Ne .soba..-is ,!e1r..sl 0.20

l iJ8l2847 MesoDasii  sp6,si 0.21

KU565929 A nax speraltrs 0 .21

KU56642i Iii t he nt i s dona ldson 0.21

KU565930 Anar speratus 0.21

KP'I 4980 8 I s c hu r a tuu' o r a 0.21

KR08012'l PLtnl aI a Jlav e scenc e 0.23

JQ922052 Pappil i o z.///ro).is (Lepidoptei a) 0.4

Proceedinss ofthe Natianat SetninLlr, Deparrneli ofzoolog!, Ulriuersita of Calicltl
PageL4L
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lrcrc hrrrc bcc m Lie l l loL ol sluLl ics 1o fcs(rl \c thc ph)logenl in OdonlLa bi lsed
on r) lorpholosict l  l i l lulcs ( l :r-ascr' .  l9jTi lr .Lrernan. 1996: l lechler,. 2001). Most
()L Lhc .hdfrclcf i j  iuc ntr inl) basccl upon \! in!r- \ ienalion. rtorphologl ol 11ight
JP|i l | i l lus i1nLl copLrlalor\ st l .Lrclufcs (Pl)Lt. l99l), ! \ i ich do not pro.luccd tobr]sl
concl!5ions. I lcrcc \\e LLSecl the nlolccl l lat nar.kef cvtochfome oxidasc I gene to

l)ro\ iclf r Lrnlquc balcorle lo llcst.tlis .qi(:alis and to inlir its phylogcny on the
busi\ ol i1s I)NA scclLtcnces. l l te pafl ial ci ing. sequelce ofthis gene viclded a

ffoLlt |r l  hi l \ jns 5(rlbp. l-hc BLr\S' l  alr l l lsi t  sho\\,cd l l ]at this sltccies is 100%
scqucr)cc si lni laf 10 the setlc spccics I cltol leai l iont Southcm pafl ol_Kcfala ( l i \4

6 j5770) .

' l 'hc 
phl logcrlct ic l |cc conslr lrcle. i  b_r- Ncighborn. joining ntcthorl slro\\,cd thrl t l t is

sl lccics has (niginalcd l iont a contntol) cl i lde ( l lool sl1itp \clUc . 100) \ 'hich gcrs

spli l lc. l  i l r lo onc clad. coDtxins l /r. \ t( l i . \  opi(al is :In(l  thc othct \ \ i l l t  / /c.!/ . , ,1|!

! /?1.?/1.\ and l/ .  uyticLl i . :1o-r-tcl i tcf- indical ing V. r.rpicdl i : ;  is laxoncnicall l ,nrorc

closc Lo l1 gracl l is ( l i i l .  1). Thc abore resLrlt  also coniirmed by lhc djvergdncc
LaLrlc i) lcr l lod bl l \4axinrunr l- ikc11,hoocl nrethod (1able l  ).  Thcrc a1e a total of 14
nucleoLiclc scqLtelices \\'erc taken 1i-oltt thc database iltofdcr to mal<c thc
la\oDonric c(nrNrjsolt bct\\ ,een scciucnces. l 'hey al l  provide a uniquc result that
/. ctltittrlis is Dtor-c close h I/. grocilis and then iDlo V. dmhalis with respectir,c
dive|scncc o1'0.1I encl 0.22. A11 the Claloptcrygidae nrenrbcrs weLe lound to be
originltcd li-.tm oltc cl.rde showing motrophyletic anccstty. This rcsuh has
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