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Abstraci

"The, apulation gcnet_i_c:imrolvuj.th: study of individual charaeterisics ard cannot be done
by grouping, T\‘f L!ectmphureﬂs me:h’tﬂd is ome of the most Populic method: in
determining individial characterionic

Through study of po julation gefictice, the genctic differences bolween species fiom fwe
.diFﬁ:.mnt locations, can be differentiated. However, the gene fow or 1he lirval dispersal
cannut be detected by wsing this method. Thi lienitation is due 10 the Fet 1y there are
many factors regulating the gene flow, and these: factors consistenily chinge from nime e
time, These factors are the pesan circulation, the natural phecotena, the genpeaphic
isD° ion, the natural selection, and the geologic evolution,
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1.0 Introduction

(LAl

The life history of every species in thig world differs tg one anoiher, Thir Fact wirks also
Jor marine species. This life histary includes the age and growth, the spawning seasun, 1he
requiremeat of foed, temperature, sinity ete. There ig, however, one itr;purmnr factor in
every marine species life hstory which wﬂl eventuallyaffect the cvolution of e XPECILE,
- ardl thiz Fector i the fnrval stage. . - '

Holm and Boargst {(1994) explained that the Population genetics stucture in sessils
marine invertebrarerwould depend on the life history of the species and the spatinl soale of
obszreation. There are two bypes of larval stags namely the plankronic Larvae, and the
crawling juvenile. The planktonic lrvae allow high-lelmre] of dispeusal, which regul in low
level of genetic varlstion armong lacal population, but high genotypic diversity within
popuiation. On the conteary, the crawling juveniles are highly resitivted in theie Jdispersal
and form & set of closed snd inbred local popalation. This result in kigh level of genetic
variation among local population, bur les genotypic warability within populition
{Hoskins, 1997).

The geographic features are one of the most impartant ficturs that influence the lorva|
dispersal of a marine specles. Another Fctor thot determines the flow of the phnkianic
larvae is the ocean current. These two fackors will Betunlly dewerming the direction of
rec uit settlement, and will lead o the determination of population and evolwion in |,

Certain areq.

The geographic 1soiation is very important in affecting the differmllintir_:m. af the local pena
pools, The greater the distance between them, the lesg gene ﬂn;.v will oocur (Cougin,
1@96:‘11 On the other hand, the ocean current iy alsn tmportant o Decitiese il determing e
binﬁ}gical productivicy pﬁttern. Neveriheless, it 18 difficult o dﬁtcnnin&'z.:uch patiern in the
ocenn, because the dispersal of plankionic lirvas ig a functlon of passive iransporl and



RUtive switnming by the plankton {Ruckrin, 1995, Furihennorz, Bucklin explaing o it s
e¥en more difficult to do a direr ohservation of this Jarva) dizpersal. This dilermmy s
due: to the condition that the planktonic larvae are small in size, nuenerically abundant,
the wide distance of their deift,

- Im order o measure the dispersal of planktonic larvae, Mmaty scientist have clhoges the
approachk to infer dispersal from the population gensrics of a species [Ruckhn, 1995,
Bucklin (as quoted i her 258ay), further explain that the reason ty u:hmse; this &pproach i
be:cause “dispersal is the exchange of individy als among mnspet_*'iﬁc Populitions, which
actd o genetically homogenize the Population (assuming the transporied  indiviegenls

~eventually reproduce in the destination population, whicl ig Lhe ﬁmper definition of
dispersal)”. Bueklin glso mentionzd hat the gene flow would uct in decreasing the

Fopulation genctic differentiation (equal opportunity in merin £ one another).

The genotypic structy g of 3 Population can be determine by gither the frequenty of genes
and forces thataffect theiy frequencies (zoch as MY gration, mgtation, se!l:l::tin;rl. and permetic
| drift), or by the system of how #n ingividual finds a mate (Call, 19873, Morcover, Gagl -7 !

tevealed that the mati 1 system can he randormn, which means that HT’E {”?E:ﬁ!ﬁ'ﬂ! have an

equal chance to mate ‘with any other individual in population. Gall in sdditkin o abovg . -
fmt;- suggested that motes can alse be chosen nceording wy either their pengalogicai
relationship or their pherotypic resemblance.

lohnson and Blnek (1983 explained in their essny that winh Pliinktonic dispergal, (i
recTnits of a certain aren might not be the relatives of the local im:ti.w'idunls. Therefure, this

situ.tion can reqult in 2 decregsed differentiatio among sites (Scheliera, 1971 Berper,
1973; cited in Johnson and Black, 19823,

In this paper the basle descriprion of population genetics and the method of
eleerophoresis procedure will be explatned. This paper will alse discuss abont rthe
previous research from peveral sclentists whoM have swudied the iavwa] dispersal of marine
species hy using population genetics as the determination 1oal, '



1.1 Population genetics

Populition genetics is g study of individual characterisiios which tamnnt be done Iy
groupings (Bucklin, 1995}, It may not ook possible to trace an irLdividua! plunk o s
dispersing destination, but it ig Pousible 0 analyze the pmp{:rt:i;:m of larval immigrane
. tndi idrally in a certain arsy ﬁn an oceanographically retevant time (Bucklin, 1995,

In order to examine whether or not g partieular merine species are telated 0 one another,
although they differ in location, the population genetic study is ﬁu_t W use. This explains
why the geagraphical structure and che OLEan furrent are imporiant factors that inflitence
the geneflow of the plankkonic Jarvas, The smonger the cyrrent Benerally resylts in a
higher gene fow, while 8 weak curreny will comtmonly result in 4 lower gf.:nf: flever,

A small, isolated Beographical area will penerally ha;-r.: 2 low gene flow, wherens a wide
indd open area will wsaally have g higher planktonic gene flow. Organism with tittke or no
g e flow betwaen species living in different area, hove the tendency o go on their own
evelutiontry way, and adapiing with thetr gwn environment (Cousin, 1996,

In measuring the pene fow of an mdividual, §t is important to understand the busic
principal of molecular analysls of gene flow pattern, which involves the fundamental
chetrical githstancs of a gene namely deoxyribosenucleic acid or DNA. According to Uiter
£r af (1987), “DNA iz o giant moiccule constructed in & so cilled double helix spiral
ladder*,

The ladd-r are deoxyribose {altering sugar) ang phospate, and the TUNZS are pairs of bggis:
kdenin (A), goanine {G), thymine (TY, and cyrosing (C), which palred on cither AT (or
TAY or CG (or GC) (Utter e af, 1987}
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Fig 1. Molocular procesess relating tase sequences of DMA 10 aming acid sequences of polypeplide chaing
(prateiny, Messenger RMA, synthesized during wan=cripthon, provides 2 wmplae For the synthesis of
polypeyide chain durkng transtation, The bases in DNA s cytosine (T3, guanine {5, adenine (A), and
thymine {T}. In BMA, the base Uracil () replaces thymlre T3 of DNA (Thee &6 of 1987}

Utter er af further deseribe the two steps in uncoding of the segment of riplets in DNA

moleculs intoe aming acid in protein:

a) Tm'::acriptiun
This process Involves the Iranseription of genetic information from DNA inte RNA
(ribonucleic acid), commonly called a5 mRNA (messenger RNA) It is called
messenger RNA simply becauss it carries the coded Information of lf}NA, from the

nucleus o the cytoplasm, where the protein production taf:m place. Messenger RN A,
unlike BNA, is single stranded fnd very small. i
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" b) Transtation

through spm)] Potes o the nipelear membrane, This Process involves the pairing of
triplets on mERNA with triplets fom rrangfer RN A (IRMNAL. oAl T

EHY
.

The base sequence of DNA aned protein structire are Similhe in the way that they are bo
mpade of differant tompanents of aming acid (Utter & at, 1987) These aminp aitls are
conrecled rogether and form g Polypeptide chain (Fig. 1% Uster ef al further oxplnine|
thae the base G, A, O, and T, can be atranged in 64 differen: ways {in 'mmhiuatinn ol
thete) and form a particular aming acld, Sornehow, o mispairing of aming acid Can oceur
which will rasult in mutation, and when it is Passed to the noxt ﬁene:ratiun. this will be the
Orginal genetic varintion (Utter e al, 1587} Mevertheless, if thers are no disturixmces or
Mmispairing, the genotype frequencies will remain COnstant from generation 1o geirration
{Richardson ef af, 1386, !

According to Davis C1996), the Hardy-Welnberg law sttes Lhﬁt " the allels frequencies

will remain constant from Eeneration to peneration; genetic variation duesn't disappear

with time * (Wallace, 198 i; Linealn e af, i98Y: quoted in Davis, L2996}, There are severa]
FFZNMPLOn to be meat if g Populztion is found to be i the Hardy-Wein berg equilibrium:

a) There are o ivmigration ot em Eration of genotypes

b} There are random Taating berween Eenctypes

c} Thers are no selsction betweasn Benotypes

d) There are no mutation

¢} There is a large pe yulatign _

{Richardson et af, 1986; Hartt gnd Clazk, 1939; May and Kreuger, 1990: cited I Darvig
1906)



1.2 Electrophoresis

According to Cousin (19%0}, eltctrophoresis can be dﬁed as% “the movement oF charged
patticles in solution under the influence of an elecrrie fteld". This electraphoresis

procedure will permit o 1apid and reliabla identifieation of privein variation refincting

zimple g wetic differances (Utter or af, 1887,

In her essay, Cousin mentionod that the electropharesis setup includes: a power supply,
and the elsctrophoretic chamber (which the electricity will travel throegl, and holds the
gel). The agarose gel (contaning samprles in wells to be separates). is. submearged in buffer
within the electrophoretic chargber, The Protein will migrate a5 the cause of current fromng
the power supply (smaller partickes will migrate mwch faster than larger particles),

Unlike hurman, the matedal wsed for Fleetrophorere 'pm:edure i marine species, insteqdl
of msing blood, the muscle tissue and fver are used. This ix bascd by the Eicl 4l the fish
erythrocytes are frapile and it ig difficult to produee ang Preserye discrimin!ning AnkiseT
(Hodging, 1972; cited in Utter & af, 1987},

The basic warking systern of electrophoresis was the effect of electric feld on Cluie gt
particles inclnding protein (Fornet, 1R16; Quincke, 1RG; Hondy, 1899 gited i Wivhaersnn
ef al, 19873, Richardson et al further explaited (ot the mming acig tught hwve neidic
(007, or basic (NH Eroups. Therefore, the pratein will earry either positive chilrge,
negative charge, o no charge ar all ¥or example lysine, arghiiing, and histidine arg
positive, whersas nspa- tic agid, and glutamic acld are nogative (LTter o af, 1987,

The aceurrence of aiklie differences at a protein-coding Jocus (exaenple:diffaram frmg of
gene), will result in the changes of the protein charge. This can be-identifjed theerugl the
el electrophoresis. Toe most ¢omman gel tsed iz serach gels, m:r_'!f'l:ln'tide gels, agar gels,
and ceflpse a::eﬁtc els (Richardson et o, 1984).
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. Pig 2. Standard steps for cttiting WERMYDC dala from elecropheresls {medifed Fom Clhared and Utter,

1082} (A} Cruda pretein is exirzeted from, dzte soch as mueele of liver. (0] Exirart from cach Fsh {g
introduced individoally to gl by Alier ypaper iteert. () Difforanl form of 2 pasdzuler Protein oflen move
diTerent distanczs from the poink of ovigin: when elssiric chrment 13 applied because they have ne identical
el tizie charges, (D) Thesa forms are readlly idenuified by & specific staln fi cach. pratein type, Spocilieiy
in atainlng permi identificatben of both the acilvity and the exact bocation of o partigular prodein Grom an
individual Ggh from a complex minture al proteing bn each proteln entract - Intznxitios of banding pattorns
o Nk reflect dilferences of geoe dosage i (g depleition (Lhucr o af, 19T



The following elecrophoresis procedure iz taken from Davis {]JEJS} in her population
Eenetics research:

1} Tissmes (lver and mum]a} are dissected amdd store in 1.5 mi T]}p&ﬂd{:rf lubos R
until it js used, _ :

2) Sammples are homogenized and centrifuged ar 4°C, 500 rpm, for 10 ahowg 13 minutes
{to pellet the cell debris whils leaving the protein in solution).

-3} The prepared starch gels is cut 5 cn from the cathadal end of the g,

4) The tissue supernatant ars absorbed into a filter paper wick, and placed] an 1o the et
end of gel by wsh g forceps.

3) The paper wick which are blottad in Brophernol Blige are p[ar:ed o far right, centrs wnd

far left of gel {this is to determing how Gt the samples had moved through the gel).

5} After satvples ar loaded, the separated gels are pushed back togéther and the Ecly are

- blatted to ramove excess samplas, '

7} . The gels are then covered with plasic food Wrap

E) The pel is placed in an electrophonesis chamber containing appropriate electrode
buffer, '

9} Direct current was runned using  Pharmacia Elezirophorssiy pnwcf supply nﬁdcl ES
| SO0A00

103 Gela were run until Bromphenol Blue iracking dye had :mrrramd 5.7 em from the
origin. I

11} Gels were then sliced horizontally, removed using plastic sheet and place-cl imo plastic
tray with 167,

1 ) The sliced gel are stained and screeped,

Different sﬁecics have different sequence of aming acld, t_herr:fur.: the tyne al stain iy
used are also differsnt from one species to another. Muny scicatists have siudjed
population genetics for decades, consequently information regarding which kind of stain 1o
be-used can be found in other Kerature.



1.3. Statistical Analysis

In reder to measure the gene flow of a population In a cerrain aresn, first thing o measure
- .

is 14¢ detenmination of the frequencies of the varians ol genes in each papulation by &
statistical examination {Buclkdin, 1965y,

1.3.1 The I¥ - statistle (Fey)

The F-statistic (Fer) i= a sratistica) approach to deseribe the distributlon of genetic
variation between population and within population, and the values vauizs betwesn 2ere 1a
L0 (Buckin, 19953, Pucktin further include the quotation for Fey follows:

where, :
¥p: varlancs of frequency in al’ e p !
b : mean allale in all saampies
il t nurnber of allzles



L.3.2 Nwmber of Individ nal Exchanged {INm)
By using the calculated Fer,
can be estimated a9 follaws:

"

the number of individuat exchanged botween pu populitions

Nm= !
Fog x4

where M: marber of indvichral in a given population

M . preportion of individua] and immigrants
{Bucklin, 1905

ELl

Furthermare, Bucklin explained cthat in p homogensoys Population, where the gene Now s

high ts indicated by the value of Nm=>i (correspending 10 the value of Fay a3 < ,25),

11





