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P r. E u,t n p tn L nv tw ut c qiee N

Optimization of PCR for Detection ofSomaclonal
Variation in Mangosteen lcarcinia mangostana L.l

ln Vttro

Rinoks e, L{r), K.dir. MArl Kl.ldblnl Sr, rrd Z.n,n, rQ'.
,]n.Dl,ofAa]dfuftTdhldog.r!.ofAgis]furc,UnvfuftM,aFi

E-n:ir :'iierlergerd.rm

h@& ob6d. 10, {de pdpqit bod.,nd 49 Pft moion@ht h& ru9itr8 b.em 13, h
le,ifi!6estd,T[lbishe!@bqo.$oEbLbU&}e

@duedudigim.iAPlo{hikd.l
bd, 004/, wa rlDrd by A&16 wh s $. to*6r !.rcm6s. (2, ,%) w* pdud by opA.r

Monry 
^4!i6.d 

porFoDhic DN^ k Msc! , mM.
rynm. r.5u/|ll. DNA rqpLr 10 ry/ |L 

^nDrinEnon

Ma$ propagation of nangostecn throu8h oraano8enesh vas caried ou1 by sevenl
resemhrs (Goh 1990, Tsoharo 1995, Nonah e, al 1995, Hulng sr,t 2000) Dnet
olgmogscsk dtrivcd fm lc8chrivc crpldts should poduce plsdets wilh unifom gcnciic
tBi15. Hovever the concennltion of g6wlh rcgDlarou ued innedia,l glh ofculture
mainhined, v,rm md frequst subcnltures roy in,luE gendic vani.ions i, rh. culrGs
This em is dcfined a enaclonal van.d6n (L&kin & ScBwcon l$ I ).

Detectidn 6f sdm.lonal variation ms entd out using RAPD RAPD r a doniian!
ntukcr sysEm {hich s dcfr.ed 6lhc rmplificarion of rny DNA segmenl sing shon
oligodeoxEuleotide pline6 ol zriitEry .urlcotidc scquence (mdifi6) md polynerN
chainrBctionprccedrd(Wclsh&Mcclell d I S90, Devs & C.lc 1992, Kohl2001). PCR
is d , rtu rEymatic mpliicaiion olspeifc DNA*quenc$ invoMng DNA deGn@ion,
Drimer nali.g d piner exrension iFolad cr al 1 995). PCR i s checrsized by ib h icrr
speed. selecrivi.y dd sedvtiviry (lpehi.e €i,l l!95). PcR presents a rmple ed npid
n.lhod of uilyzing ge.etic rEiation al DNA lev.l, wirhin md beeee. populalions gmn

The specinciry ofPCR is inn0mced by evenl paJmc@n snch as rhe cmpeche pmfile
oa lne rhetuerclci, ine Maling Gmpemr@, de acriviry ed mout of rhe polynerde.



PnwdhE ktutkrot conlm on r pi t Hdiltlure )ott

conce.htions ofprimers, tenDlar. DNA ind M3:'. Thc mealins tenpeatue is usually
chos.n 6 high a posibL ro prevent usFciic mpliicatim (WekinA zr ,a 1995). In rhis
study $e optimianon of PCR parmere6 was cdied @1lo obtlin specific mpli6canon oi
DNA. nE oplimiad PCR palm.teN ynl h. used 6 mdiry DNA sdpl6 of E Co ftn

MIffERIALA]{D Mf,THOD

Phnr M,te.irlr, SlEple Preprration and Pilmd lBled
reaf mpl6 w@ colled€d ntn dfte plmb in rhe msgcten orcl:ord ofU?M Se.d.n8,

Malaysia (coded d Sl, 52 ald Sl), ore ollhd is ihe nother pl t which wa rh. $me of
sccds lor fic i, v,rm expl.nb (Sl), fou smples liom seedlings collerion oIGc Dcpatumr

T●,tm● ut Soo●●●of●●11●

`tio,
Sl

S2

S3
C5
C6

C7

C8

0

C10

CH
C12

C13

Ci4

Ci5

C16

C17

Pl

P2

P3

P4

Zl

Z:

Z3

Z4

Z,

Z6

of Agric,nM Buln Gd. Klff6, Pahmg, Malaysir (co'lcd 6
sdpl6 t_on rhe sh@ cdtued iu ulfu 6 shM in Tible I,
accliDriz.d plad6 (@dcd s zl.22.23.21. 25 and z6t.

BAP r mia-NM 0.r m;r
BArsmsr-+NAA01r34_
BAr r ms&+NAAo.5mrr
BAP 3 Og/L + NA^ 0,5 n8/L
BA? 5 ms^- + NAA 0jnsL

BAP 0 ms/L + NAA 0 msl (MSo)

Pl, P2, Pl rnd?41, 1:l ldf



Pdedinc r u^tut coatqeae q rrynol Ha4j.lttuE 2at t

Th6 lotal leaf samplcs coll.cred for DNA isolatio0, amplincation, md rnalysis using

Leavs were collected by waEhing it under Lp vatlr foi 5 ninues The lanes were
s@nIu d i. 5% Clorox $lntion for I ninDe md riNd io sleritc disriltcd sater $rc tinB.
L6ves eele drid by purtins rt en in betwm Daler cloth. 'Ill. luf lmim ws s.p€rard
ofafrom dre vein and cut inlo mall piaes. These exciseil picEs *m uscd forDNAisolation
or ftozd in liquld nitugm sd stored ar -3fC dil exhdior.

a$d itr pr.lmtnrry pnm.r ..i..!lir
P‖ m●,N,mt

趙 16

A[‖

A012
A「20

郎■03

BB 18

P05
たヽ15

CIPl1 14

0PA 01

0PA 02

0PA O:

O‐ 04

0λ O`

Oλ 06

0臥 07

0PA 08

0, 0ヽ,

OPA 10

0Pt H
OPA 12

0PA〕
=

OR 14
0PA 15

0PA 16

0'AI'
OPA 8
0PA 19

0PA 20

4● 6

39,

436
395

395

3,`
486

395

436
43`

436

395

395

3,,

436

395

3,`

436

3,,

395

395

4・

`3,5

3,5

3,5

3,S

395

,95

395

a tobl of2e pin.c nom oper.n Tehnolosy (Almed., cA) (Tabl.2) v.r. Nd
for prclminrry mpliicario. dd prioer sl(lion. PrimeB thar poduced rcpioduible
pol)DoQhic bods -re sel6ied. Nine p.me6 tesrd ym Eferenc.d by Roage.!,t.
(2004). Ttcy vcrc AB.l6, Al- L I, AO-12, Al-20. AV-ro, BA,13, ?G5, W- t5 md OFB-
14 Nhich wd. all able io 'lecct sdetic wbbili9 dods Imtsoften accessiom u ym
Me Nhile. tle orhrprilreG $ch 6 OPAI OPA20 wsc Endomty chl)s fo. scenins.

CCCGGArcGT
AAGACC03GA
TCCOGGTCTC
CCCGGATACA
TTTCGGGGAG
CAACCGGTCT
CCCCG5TMC
ACACCGGAAC
TCCGCTCTCG
CACCCCCTTC
TCCCCAGCTG
AGTCACCCAC
AATCCGCCTG
Aα〕GGTc,lG
GGTCCCTGAC
GAAACGGGTC
GTCACGTACG
CCGTAACGCC
GTGATCCCAG
CA′JCCCCGT
TCGGCCATAG
CACCACCCAC
■ご■OTCCTGG
TTCCGAACCC
AGCCAGCGAA
GACCCCTTGT
ACGTCACCGT
CAAACGTCGG
GTTGCGA CC



Pr@eettry Ink nolb@t cateve rqn-| Hain\Lur! znt l

DNA kolcllon rnd Qumdn.:tiotr
Genomic IrNA w6 isolated lrom lcafsamplcs lsing nodiicd CTAB nerhdd (Ranaso sr

,1.,2004). 1.5 - I Erm of 6ozen lerf sample ua Eound ir liqui,l nnrcgcn Bith I mol of
Fre-wmed (65"q crAa. TIe DNA sahple vB rhs exhored wilh 15 nL CIA 124: I ) Nice
dd prftipibted by adding 2/3 volum. of i$prcpanol. The supebat nt *6 d.anred dd
the p cuet vdfied by l0 tr'L Mshina bnfae. Subsequenty, ttc pcllet yls diicd md dissolvcd
wiin 500 !L ofTE butrei pH 3. DNA solution wd hlfened inro I 5 mL tube and added
wilh I [L of RNAse A t! rmole RNA. DNA wa rhen dilnted in IE buffer pB 3.

A DNA qualiry check vs pcrfod€d in order ro mue rhat dE DNA w5 not degraded
Eishr uL of senomic DNA fom each splc ys nix.d wilh 2 uL loadins dye rd m
lhrough a I% ogarNc Ael in.l*ophortsis @cnire widr 30 V for 35 nnures. Thc Bels
weE docmmGd usin8 Syncene Oel Doc sysen.

Each g.nomic DNA srmple was checLed for 6e level ol puri5' and concentarion usinA
a nmo&ops spr@piotomererND 1000V352. ftcn, rhe DNA w6 dilutedNi$ nenlized
di$iucd w.icr ro pre,de l0 n34L of DNA corcmultion. Diluted DNA wB Bed ff PcR
omplincotion or st red .. -20'C Dtil use.

i● iti● lJ●●,ml● ti。●

D●n,"●●●

Ao●ealng

Exに,、 o●

Fin● I●x“,,io●

,mo珈●、

30,●●ond、

1 ●■●uto

2 min,1ヽ

5 min,1、

%
94

37-38
72

72

Pdllr..r& Ctrin R.,ction (PCR) Optimiatiotr .nd Prlbor Scr*ning
Thc proro.ol for RAPD annlysis wa adaprcd from ihat oI \{illiams er rl. (1990)

Oprimizarion ofmch PCR @nponent and rhc anndling rempmtu w6 cuied out befor
tuminE all DNA sanplcs wnh primers in PCR Biomch T Pcfional inemocycln machine.
Opiin izin g thc anncolina icmp.mufts for eeh p m.r w6 csEicd oul using PCR Bio era
T Gmdic.t themooyclcr m&hine.

Aopmcfior @dion ss cnicd ont follMing n\e cycle peg@ inTablc l- Amplinalon
va M fu40 cycl6. Amplificotion pmdrcE sm aalyzed by elEtophoEsis in L5% aB@e
gel. ns 8cl v* tu lor 90 ninurs ar 70 V od visulized by slaining vlth e.hidiua brcdrde.

A tohl of29 prinen Oable 2) were scE ed ed optimizd ro deremine rhose siving
$onble beds based on tne diferenr mtio ol PCR componcnb .nd diflsren! atuealing
rempemlures. I1En, slbseE ofpolynoiphic pnmec wm chNn ro a$e$ rhe 6,leliiy ad
diversity of al I a6essio.s. Ampliicolion of elch pri6& foi all safiples wa r.Far.d rtree

REStiLT AND DISCtSS10N

DNA kolodon .nd Qumtidcatlor
kolation ofsenonic DNA may be inhibited by *vc6l fad6 such d panirl m robl DNA

dcgEdatlon drcb &c prencc of hdosmous nncleM ud cGisototion olhiAhly visous
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PtuLviinE tnttuth,ot conkme aa rropiot Hdnufu& 1013

T.br. 6. RAPD Dnms..d Nn[
pH¨ .～   B'tlぉFT`t

Mo■o,oorplに   p.、ゎ。,1に  Siた。
'lb●

bi「  Siた 。
'lbで

,m●
=臓 nd,(● 。)     b,●

`,(●

●l    Fb`ヽd(bp)    ●rb,ヽ d(bl)
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polys&ch udes ( wcising e. at I 995). In mnso een, rhe dificultv to obuin Irlrc Se.omic
DNA is intuemcd ty poly?haols conD.unds vhich mnrained in leaf sMplcs. Snatsies
b oIninizc DN A iso larion should bc concened as additio n of comPouds ,nh nE exMctiod

bnfd or esential compounds which e Flt€cting DNA ftm degBdaion P!re acnomic
DNAhasa.oplicaldensiv(ODlntioof 260:230valuBofvnhinageof l.3and20 Ir
d;s study, pue gmonic DNA was ohbincd An oprical dmsity (OD) orio of260:80 nom

26lsfsamplcs16mnAinglioml.36162.OOlTable4)ThisresDllshoBedtharftcprob.ol
oIDNA ielarion 6u1d bc uscd ro pDridc puE Senohic DNA somples offrtngosecn lhe
result rlso shNcd rhe con*nhlion ol DNA ffPles obtained which is mngina besccn 54

rrml- 423 Eg/mL (Table 4)

PoIym.Es. Chrin Re.ctotr (PCR) Oplimialion rnd Prln.r Scree ng

Oprimizing RAPD pattms is labonous sincc many raction @mponcnll 6 srll as dv pad

afthe rcR pmlnm can be ohanged *irh quit unpredichblc etrscls. Thc bEnd ofDolvmcrase

and rhmil cyclcr, s well as .nncalinE lempenruft dd pnme!, were foud ro hivc a nrajor

impoct on bMdin g p$cm qurlity (Wcis ing er al I 995). I n rhis sudr, coch PCR com ponci I

w.s oDtimized follosns rhe $ndtrd mngc for RAPD (Trbte 5). For eeh primf. rhc eltacl

of v.rious amounl ofME:', Taq polymeGe, dNTP tnd DNA hmplaie in a PcR reaction

trcrc resied for difcidt sn.ealinE tcmDeratuc using so samples ofDNA ond conhol DNA
The filrl conccnr€rion of each componcnt tr6 chorm b$ed on thc buding panft qudlnv

which produei tmn PCR reaction. The conomb,iion ofMCCl: is 2 mM, pimer lor 4 lM,
dNTP-mix fo. 0 4 bM r4-pollmme for 1.5 U/}lL, DNA tmplarc 1o.40 ng/ll- and PCR

bu$er lor l s shovn on bble 5. Tbc imaling r@penrr. *s Gnging beeem 37 _ 33'C.

Thco$imiurionwGcoEiedoutrochooselheoltimumpriner6rPCRprcg@ Arord
ol2gpime6wcrcscreenedad2l of rh.nimplifiedpolymdQhicbands Of the l5l b.nds

obrringi, lO2 wem pol)moQhic bands and49 verc Monorphic bands mgin! besceD 182

bp 3320 bp as shoM in Talle 6. Th. p.rcdugc ofnorcmorphic bands roaed b.Nccn
o%, 7?.3% wh.r6 the poltmorphlc bonds wcre bewd 22.2 oZ - 100 % aor tll prime6

The highdi numter ofscmble bands vG p@dnced using priner AP 20 whilc the lo! e

sasbyOPA-7(T Ie 6). The hisnc$ percenbsc ofpolymoQhic bsds (100%) ws gmemtd
by A816 vhils( $e lovest Ferenbso (22.2%) m poduced by OPA_5 (Table ?) ntcsc

!6ulis *de in agrement wirh Ramace e,,1. (20M) *ho ieponedAP 20 dAB_16wne
mms$cprineNrhatEvaledpolymorlbicbmdsmonAm goslemace$ioNuin8RAF.

CONCLUSION

In (his study, puG tsenomic DNA was obbincd. Anoptic.ldensty(OD)€lioof250:230
FM 26 leafffplB vos Bging n!fr L36 b 2.0O. The dPrihizcd of€ch PCR cmponcnl
6r R ndohly Ampli6ed }olymoDhic ONA n Mgclr 2 nM, Priner a pM. dNTP_mix 0 4

mM, Taq pdynme LsU/UL. DNA ienplarc 40 nE/ [L. Anptific ion raclio' was tun

for 40 cycles lollosi.g rhe cyclc p6gm6 i.c. inilial deMMrion or 94€ for 5 ninutes,

denlonrio. ar 94'C {or l0 6ccois, .nncslin8 rl l7 33"C for I minute, exredim ar 74!C for
:! frinurs ind nnal exrcslon r 72'C for 5 ninur6.
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