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Abstract

The chromosome number from root tips of longkong, langsat and duku was
investicated and ploidy levels was determined by comparison of stomatal density and size
and cholophyll content measurement. Results from this study indicated that langsat has
higher in chromosme number those of llongkong and duku. The size and stomatal density
of longkong leaves were 167.83 um and 27.83/mm’, repectively,which are significantly larger
than of langsat.( 158.14 um and 22.84/ mm’ ) and duku (137.54 um and 22.12 mm" ).
Eventhogh, nosignificantly different in cholophyli content was found, langsat tended to have

the highest cholophyll content.
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Experimental Conditions of RAPD-PCR in Lansium domesticum Corr.
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Abstract

Optimal condition of RAPD-PCR in Lansium domesticum Corr. was
determined using primer OPT-07. In total volume of 25 L, the best suit concentration
of PCR components are as followings: genomic DNA 40 ng, 100 LM each of

nucleotidetriphosphate (dANTP) , 0.3 WM primer, 2.5 mM MgCl, and 1.5 units of Taq
polymerase. The temperature profiles for PCR are 39 cycles of 95°C 1 min, 37 C 1 min.

and 72° C 2 min. follow by 1 cycle of 95°C 1 min., 37°C 1 min. and 72 C for 10 min

AWAN: RAPD, PCR 884Ny 89&9 41



Establishment of experimental conditions on Random
Amplified Polymorphic DNA (RAPD) analysis of
Lansium domesticum Corr. 11. primer screening and
identification of longkong, langsat and duku

Suvimon Konlasuk', Charassri Nualsri’ and Sompong Te-chato’

Abstract
Konlasuk, S., Nualsri, C. and Te-chato, S.
Establishment of experimental conditions on Random Amplified Polymorphic

DNA (RAPD) analysis of Lansium domesticum Corr. I1. primer screening and

identification of longkong, langsat and duku
Songklanakarin J. Sci. Technol,, 2001, 23(3) : 325-334

RAPD patterns of Lansium domesticum Corr, were analyzed. Total genomic DNA was extracted from
12 plants each of longkong, langsat and duku from the department of Plant Science, Prince of Songkla
University, Songkhla, Pattani and Narathiwat provinces. One of each was sampled for primer screening. Of
100 decamer oligonucleotide primers screened, 47 primers generated polymorphic DNA fragments but only

10 primers (OPA-01, OPB-04, OPB-07, OPC-04, OPC-05, OPC0-08, OPD-01, OPD-03, OPT-01 and OPT-08)

'M.S. (Plant Science), 'Ph.D. (Agronomy), Asst. Prof., 'Ph.D. (Plant Cell Technology), Assoc. Prof., Depart-
ment of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112
Thailand.

Corresponding e-mail : ncharass@-ratree.psu.ac.th
Received, 29 March 2000 Accepted, 31 May 2001
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Songklianakarin J. Sci. Technol RAPD on Lansium domesticim Corr,
Vol. 23 No. 3 Jul.-Sep. 2001 Konlasuk., S.. eral.

showed clear and intense polymorphic bands between tongkong. langsat and duku. These 10 primers were
then used toidentify and detect genetic variation in these 36 plants. No variation in RAPD pattern was observed
in the longkong population, indicated its genetic uniformity. There were some differences in RAPD patterns
within both the langsat and duku populations indicating their genetic variability. Based on the DNA fingerprint
obtained from this study, longkong could clearly be distinguished from langsat and duku.

Key words : Lansium domesticunt, RAPD, primer, genetic variation

UNNALS
qiud nafn iﬁﬁﬁ‘i wlrnds was andsq wnrsle
mﬁﬁnmamwmﬂm canlunisl¥inaiineiitona (Random Amplified Polymorphic DNA)

lufivanaanma I nsdadenlnieiuaznsieanuuANANIENIN

Y9300900Y DIA1A LLAZAN
2. aIuAIUASUNT NN, 2544 23(3) : 325-334

dnyInInenmInuanmznaRsanaaima lasnislimatinersiena layanadluiiafaditeain
msialyvesfiuannes anima wazan whinaz 12 Au %anumnmmnumn: Jamiatlami wiiEna
uazidaanaasanndnnyman’ umwmﬂnawamﬂwm aUABMIALNN JINIATITA Tt asuninis
ﬂﬂmﬂnlmmmma"l.ﬂunnu.ﬂnmmuﬂﬂmunnmwﬂmmfnuﬂ amnlwseivuia 10 fHadte lna 9130
100 ¥SiafinInsAnYINYIY STlwswes 47 ¥iin °l.mmummmmmmwn‘lmnnaumnmanu worluanouil
(donlylwiwied 10 wﬂfna‘lﬂu.mmmumﬁamnmwnmmLmnmunmmmn4 Mama wazng lasoid
FALOU N UPA 01, OPB-04, OPB-07, OPC-04. OPCO3, OPC-08, OPD-01, OPD-63, OPT-01 wax OPT-08
mnmamqmunnumwmm 12 Ay wmmmnaﬂ'ﬂunumwmﬂmuaunwnmu Tuosnaaevivlnimes
FCHEERET LmﬂnﬂuummmJﬁﬂiiuﬂnwwﬁmmhnam]swummmnm °lu*utu"ﬂﬂum1uuﬂnmw1maunu
Mdutelunaudszriniaeminuazgn waafennunanuaremanusnssulungulse FINTNIGHI UBNDING
SINUT1 LAV HUB 120 N8N INNATIADINT ML AUABIND HATUANANNINUAUALEULBUDIDIINIALAZA N
Faannsel¥usnasansssanainnednassriialaeciatlszaninin

madnAsmaad aazninonissemd uminndvavauaiuni anemaluy Janinaava 9112



39

AN é’nﬁmé’mgmmmaxammﬁsmu.azm'sﬁﬂmm'mLﬂu‘lﬂ‘lﬂumwﬁuifw
| FENTNGN AN UASA WG
Viability and Morphology of Duku Pollen and Crossing Ability between Duku ,

Longkong and Langsat
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Abstract
Viability of duku pollen was determined by stainnig with 2% acetocarmine and
in vitro germination before crossing. Pollen morphology and pollen size including
differentiation of microspore were also studied. High percentage of stained pollen was
observed (50-97%), while pollen germination in vitro varied from Q- 4%. Some plants
produced abnormal pollen based on irregular meiosis of pollen mother cells. Crossing
between duku and longkong or langsat was not success since duku pollen could not

germinate in the styles of both longkong and langsat.
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Abstract

The chromosome number from root tips of longkong, langsat and duku was
investicated and ploidy levels was determined by comparison of stomatal density and size
and cholophyll content measurement. Results from this study indicated that langsat has
higher in chromosme number those of llongkong and duku. The size and stomatal density
of longkong leaves were 167.83 um and 27.83/mm’, repectively,which are significantly larger
than of langsat.( 158.14 um and 22.84/ mm’ ) and duku (137.54 um and 22.12 mm" ).
Eventhogh, nosignificantly different in cholophyli content was found, langsat tended to have

the highest cholophyll content.
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Tasllenanadndauidssaludsanasnme  dadalenadifiufiadaslFisduemugiuly

fruamitutiunafigndas  mylemwerenniuiasidman hnludiuwdndtmalgfnnuasd
nuyvdeEsnInbsudsuiwugalasilanifiautiu detstu mstennahnluluwdnlnedls
INMIWIUALIALEAUNES (Qin and Rotino,1995) uazmmiudmamhnlulunde (Vandenhout et
44 1 ' £4 L v b &R ﬂl
al, 1995) Bawuiuweuazamamuiviusaanhniufiemudiutlasasatiusmougaleasiulan fof
svdunanfmariiammiwiuzasthnnnuaionehnludn - lumsnseiudin ssdumanudig
pethnlumgudidwouwies  vueadienfumsfinwyens  Cohen War Yao (1996) Wud
Zanteschia  #lsFummiadnslastduiadasumlosiulnniu thnlufienamamnnadivng
wannNREnIsOMIETLWaaEA [0 leamam Bannieaalsitas twmidnmluliegn (963 gai3e
2540) wIammiLdmanaaslawanad usiaz quard cell
v e T ] o w ;
nmativdwahnlumeldndasgansseniuuunaanmamasuny 400 wh 28980dNas
SR UAYAN WUNOTAMUILUKIEI MM NINILABINGY AREA LAYGNNAMNUANAIWNITR
atiaiiudeny (P = 0.05) lnuassnesiiwaunlusnniige wiriu 3757 samaaliadnes a9
W1 A aNMA Wil 30.83 demeefiadmns uazgnismauhnlintaeiige wiriu 29.87 damna

T '

aRmaT (M7eft 1) dmSumnaaanhnlufdwden®s wuh Tensuenenamastifiothefiiudidoy
9 (P = 0.01) lowassnasfimnahnlulvgfias vy 167.80 Tulaswas saseen fe swma wi
fu 158.14 Wwlaswes LLﬁE@Qﬁ‘JJH’]ﬂﬂ'IﬂELULﬁﬂﬁﬁ@ iy 137.54 ulasmss (nmaf 2 LLﬁEE‘JJ'F:I 2)
Suihdananmansaeshrsnnlulussmauandusnanmauagn nandethnluaasnass
sasndunacan Widimmeanushaseddinluavmousrqn  devnmyiaRnuasslsiad
yaafivachaeie wud ansmeitSnuessledaafiga whify 1258 diusasnasuataniian

Aanlaa Indduaiy Wty 1042 uay 108 ehndey (enTh 3) et lsfiemuBSinuaaslsied
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M1 Suhnlugadasdnay aae LaEaNn

oiie Swmhntu/me’
AEINDY 2783
ANFIA 2284

AN 52N b
F-test X

CV. (%) 11.20

Means followed by different letters within column differ significantly(P=0.05) by DMRT

mTef 2. e nluTedaningy aNme uag qn

TG gahniy (@nxeT : u)
ARINDS 167.80°

AN 15814

an 137,54

F-test x XK

CV. (%) 7.84

Means followed by different letters within column differ highly significantly(P=0.001) by DMRT

' [ & .F; e
mynf 3. Swmneslsiadyin (a and b) isfeanlussnes memauas g

e [Sanunanliiad
ARINDY 10.42
FNES 12.58

AN 10.08
F-test ns

C.V. (%) 11.43

ns : non significantly analysis
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mea yasiad. 2528, mallamawgnienans. taanil - medminenamaniuasadiaendns e
Antnenaasuamealulad avninendudmuaiuns.

93§13, 2540, MIUSiseWilane (Garcinia mangostana L) lauldlaaddulunasemaass
IenfiwusIneneaasumiinein aminendasisaiuaiuns

AT ARATIMUN. 2540 Wugenaeivagad. njamm : dninRaiaminendainuasenans

alvarsen wine. 2541, naRTdlaussmaianINTasezanuNETIEIaaINEY B9 KATAN.
Inedinus Inenenansuuie aingdusaIuaIuns

gl3a9sms winel wona uavdn uaxaae wanef 2543 MNATINUDIRDDITUDIABINGS
NN UAYAN. 2. MNUAUAIUNT 22; 35-41.
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Foliar SPAD-502 meter values, nitrogen levels and extractable chlorophyli for red
maple selection. HortScience 31: 468-740.

Qin, X. and Rotino, G.L. 1995. Chloroplast number in guard cell as ploidy indicator of in vitro
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msfnwamnfmsnzaslumsrh RAPD-PCR ludiganaaissa

Experimental Conditions of RAPD-PCR in Lansium domesticum Corr.

UNAAE
ynmsdnmanwimaneanlumaianBunufiswesuuugulaametio RAPD

ﬁm%’uﬁ‘ﬁaqammm (Lansium domesticum Corr.) mam'mﬂaiummLﬁ’uﬁmadaaﬁﬂ‘imu

apaansenae lumavniigars snelwswas OpT-07 Banein 25 Tulasies fe Uianoidln
Aediduwe 40 winundn thedlalndlaswasadidusiioas 100 Tulasluad nawedidndu
0.3 Lulesluas winfi@unaanlsadndu 2.6 Tadluas way Buls Taq polymerase 1.5
e dmugumnfivesnardmSuufisuidans Aegungll 95 asenaiEed 1 win qumgd
37 pernisalBud 1 Wil upsanmndl 72 ssenadud 2 Wit Suu 39 souuassavgavnal
anuvindl 95 asrnuaids 1 wifl gounnil 37 asrngailiud 1 Wil uatgmnil 72 aseigaTy

10 W9

Abstract

Optimal condition of RAPD-PCR in Lansium domesticum Corr. was
determined using primer OPT-07. In total volume of 25 LU, the best suit concentration
of PCR components are as followings: genomic DNA 40 ng, 100 UM each of

nucleotidetriphosphate (dNTP) , 0.3 UM primer, 2.5 mM MgCl, and 1.5 units of Taq
polymerase. The temperature profiles for PCR are 39 cycles of 95°C 1 min, 37°C 1 min.

and 72° C 2 min. follow by 1 cycle of 95°C 1 min., 37°C 1 min. and 72 C for 10 min

AWAN: RAPD, PCR 884NY §EA 41
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YN
mesumniugigluedalfnsmemedugm fsmansnavaseulddomee

wiilasnmneaeddnemelndidoaiuannanliamsndumnensuanaiele Agluana
Lansium AEWiMEN:0 EaNEUMLURLIHTIATOINATIUUNANNUANFNTERINABINES. WA
uatanle uddaalfsvasauny 7 1 nEmaTazRona dainmednatiemadiluana
7o Random Amplified Polymorphic DNA ( RAPD) LN UA N NLANSILALANN
wWitsuiidetu  sxsovildathusiug  mnndunsasasoulusziudidwalaues
metiedanamittsnansn lumsRgaiiugldande anmsenmaseiaanan ifudaya
ﬁuyuﬁm‘%’umﬁﬁa%uqa@iﬂﬂ

RAPD fidsmadensimuiaiiue lauadumediodfisengnldunsonls
ﬁLE%LE}IWEL}JaL'iﬁ (Polymerase Chain Reaction ;| PCR) %\1Lﬂumﬂﬁﬂm'ﬂﬁmﬂ%mmﬁﬁﬁuﬁ-
rm'umww:—:u%nmﬁﬂﬂﬂﬁﬁﬂ%mm@a%mﬂuﬁmmﬁaum'iahamﬁLEuLa (DNA replication)
mﬂﬂﬁﬁ%yﬂwaammamﬁﬁm%u%mﬁwmmﬁau

%’umawmﬂﬁﬁ%m PCR

1. msuenenufiwe (Denaturation step) {ndunaudldenuiouundiiwamug #

snfigalstnny 94 - 95 asmneaduadiavh vddwemsguanaananiuiiuaedien

aonit vdunauiithgaiinly s iaulslguduanm weithgumpRdninilawh Wb
o | 1

usiRamRuenaeisssysal

2. dugTnsinseiuardMaduaUNANW (Annealing step) QEANN g

]
= o o W

Afendwnn mnudutusasnsdugsinhe wsseitiusuudiauawianiladuwese

L 3 .é' .::. #3 i .l; f ) s s A
A Neauiigomniissanms 30-60 asenmadus YellauagnuRanuarandusamIi

(guanine, G) azlaladn (cytosine, C) FafNasa melting temperature (Tm) ﬁwqqui@h
Fuliesinlugisenfiensdwweios  wu luRwina Passifiora L. il uga
annealing 36 NAVAGHIG (Fajardo et al., 1998) ‘lmmsﬁclwﬂ’*nmﬁ‘l%’aﬂmmﬁ annealing §3
A9 50 asrgadud (Gill and Gill, 1996) nHudMNEYE Iwsine T R NastagMnd
naTiAeY
£ G , & o fa G |
3. madaAneRdiiue (Extension step) Hiumaumsdannzidiouelaamsen
€ ¥ A

&l o & A g Ry €A | ' a &S Bov
maaﬂ*ﬁmma‘[a\lmmmﬂmmm 3" OH maﬂmmaﬂ@Hglﬂmauvlsﬁmﬂumamwmau UNGILRIND

Wamvpll 72 avenaigus Fadugunpifivantanlumsinusasoulslfidwe
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- =T -1

¥ . P -
Indeise ﬂ{]ﬂimmﬂmummmumauﬂﬂmmﬁuq wasmyudewiusaus  Ustanu

4 - 45 501 winvsavas B umafiisawa s ludnuneigus Wi 2 (n = Swusew)
FifinmdldudsnnaumndvilalSsgnmnivitedasbipufnhiviowmiull  lasaws
aifdiaond 2 wasiliidu fuseudt 3 uwiulleon B lwsseiuegiufidue
Luiﬁuﬁmum.ﬂnmﬂaaﬂmLﬂuﬁﬁummmﬁmﬁﬂ@%ﬂ (Weising et al., 1995)

Jadufisnasoanufininsizasinaiin RAPD

1. AHMaUNANN (Template DNA) Fuaidwaildanmsatadiduavashoehane Tu
nadives RAPD-PCR dosnmiidwousfaniluBsnnuioousdaomsddwansifaiifiou-my
g funl#ud 5 - 500 wilundn uslaevialusinld 10 - 50 wilun$y nsafnddwoanied
weAEmT ueadiaNnaR LR usatrte  wazewfidahlUlE AadpemeSnu
Sunmnuiavoy  fenaignidela  Fimslasiilufe  afediiuelasld
ﬁNLNa%ﬁﬁmﬁa CTAB (Mudge et al., 1996 ; Gunter et al, 1996 , Barrett et al, 1997 ;
Doyle and Doyle, 1990) yhmsananaullseuememaiinasalswasy vaRuea uaride
s Enadudulriodiduaind (RNAse) s EDTA dudusdmsnavaanimmaitetis-
fudiwelil¥onyiiaisan endogenous nuclease low EDTA ael AU nii@usgaiu
co-factor “ﬁﬁucl,unﬁﬁmuﬂamﬁu\]fﬁﬁ (Rogers and Bendich, 1988)

Frnehargianataasiusnatwan et udaafushathsituwnamm as

i
Ya o =]

Lﬁu‘lﬁnnﬁamﬁa‘lﬂmmwawmmm@rﬂﬂ@ sinmsenwfiuResifgoaunnfishe  loun 7
aoWnfAdn (frozen) QUVNAVDY uaLgIMYIE: FoUsuduammmuasBinodiduwefiaiale

vl tnatnasuataudoutuadweiatalennluan wohluRefidu

'%’ﬂmﬁqmmﬁﬁm;ﬁunm 4 fou  thamanmnbitssdvinmlumsiienst PCR - Aol

o1

(Thomson and Henry, 1998)
5 tWeS (Buffer) Tash lgsnadadwdu 10 whrastMwasildase deeeld 1

g =Y =1

w10 2995 m552mvaisen Uiasinusynauaie Tris - HCI pH 8.3 -84, gelatin,

KCl Wae Triton X -100 98 gelatin mmﬂmﬂmwmmmmmmLauifﬁaq Triton X -100 47e

R AnBNWMISYN D@ Ll AR umminw.,mﬂmu a1  KCl mﬂwﬂgmm m‘EGJ‘Uﬁ
ifd:x - ¥

| 1 4 =
TWQWQ\IWTLN@?LL&E&LSHLELLNWNWLﬂ@i@@‘ﬂu ﬂ’lﬂ'ﬂﬂs“ﬂlﬂdm%‘ﬂad KCl E-J']ﬂl.ﬂ%\l‘]_] G-]ﬂEJlJH\ﬂﬂ']‘j

ynomrasieulnifnduelwiand anmmeaesluamguey Boonsermsuk Waratue (1996)
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W AeTsS s end KO fivsnsanumsdaenedaisun @a 80 Jadluas luanefianuds
4 85 90 95, 100 uar110 Sadluans esnsn Wunudiduwalel (Boonsermsuk et al., 1996)

3 winiti@uneanlsd (MgCly) WasmnuaniiBunaanlse laaawiudud iy lumas

UARseesenlmifiSualvimetisa HanudntusssnniidunlosaulivRems asiinald
Feol G =l . A a I 7 w g P ¥
anlzddidwelwimasabivhawdarnauldaysol Tumansatiutmianudnduens
wnit@ealoswnniinly vnlvensifissassaseouleianas waaavninanda PCR #la

lsiflamadumizanas (non-specific amplification) emuddunniidusaanlsenidor)

Moy lugans fa 15 - 10 Sedluas nmmeeasWusnildunas sdfianadadu
FINe) sl.uﬂ'mu (Boonsermsuk et al., 1996) ﬁﬂuﬂqa Cymbidium (Obara-Okako, 1998) uayie
anA Alstroemeria (Anastassopoulos and Keil, 1996) wuhensadndu 1.6 fadlua1s vas
winiliFssean lsuoudiSueddaauiige wanefimeih peR Tudaadesfuanilidunaas
lsedindutle 4 Sadlum$ (Huckett and Botha, 1995)

4. foandfandlalng (ANTPs) Ussneuene dATP, dCTP, dGTP uae dTTP 1Hluns
GunuidwamaliAndidwemuln  wneradntumesiaandindlandshladniislu
FuiianasasiinariTensduninaizasmosUfiisen PCR ana Salummeanasiens
lanadaduansfioandianale nevoduiriu

5.Lau1‘ﬁajﬁL5uLaIw§LNaLiﬁ (DNA polymerase) Lﬁﬂum?ﬁw PCR T%Lgﬂ‘ﬁﬁﬁﬂﬁ@iﬁ
NNWLANSE Escherichia coli a DNA polymerase I klenow fragment LLGiLfLad'inmﬁu\l‘ﬂﬂ
etmesdougeblld FnfudesiaAnsniiulaifetaldnnuefiGoite Thermus
aquaticus WoeiidlFuReudomansovmuemadonldaet 05 asenwaidus TadugumnRnld
avduvh i Swemugiiswdumudolunssaumei PCR dathadulsiafuallums
'ﬁ'l PCR loiun Taq polymerase (Promega) {Degani et al,1998) uav Ampli Tag (Perkin
Elmer) (Jiang and Sink, 1997 ; Huckett and Botha, 1995 ; Mackill, 1995} Lau\tﬂﬁmﬁ"lﬁﬁ
AUENLA 5' -----> 3' exonuclease (Weising et al., 1995) Tnedae Wifimsdondevamasee
soanathedlalng  WalmiedSwomeniaaaswnmasdidmoudfat  oulnifidualng
siowd dnodlumsasmefienudidu 5 wihesdalulasias ol luuRRse ety 2.5
- 5 whesaUdnsen 100 tulasins

X 4

& al : o
6. wswes (Primer) Wufidueaeduapdaanyiau  denuenyseann 10

fhealane (Harvey and Botha, 1996 : Hraind et al., 1998 : Wolff, 1996) twsiNasilugm
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]
LR ~ |

e lumafnBndidue  dosmnidusguiuiufiduoulam suisniaeiueg
s Inswasidastionudwnsiudsuusass ufibuausiian ssnsnduiudiduie
wiRavildaehenas waclifamaduiusiasludnume hairpin loop 938 self dimer oy
Wlwswasaarasaylwh vialussazarn TE Aenmdadu 0.1 - 20 Iulasluans
msfinetia RAPD Wisndudammutoyafirtivddunsasdioduaiimang fias
I @ w6 _ , £l E:r &l = =l
aintwsseslidmsasaaiufidiue (arbitrary primer) iwssai@fsweduieseiodie:
Lﬁmﬂmﬁmmﬁﬁmmmmju LLEJﬂ‘?JmG\ﬁL‘Erumﬁ‘lﬁ’ﬂmlmiﬁﬁLgﬂIﬂin%%ﬁ (electrophoresis)
impemlsaan udstandidueieedidonlusiug (ethidium bromide) MafOUNUAEME
s .d. § L ¥ = 2/ § 2 v A G F= ¢=:
Fhnasnmnmsiiinasedid lbmelivmeston  Hilvasedidhliimefufiduedaniinu

atllsilnauann leamefudduenuazamneluiiematmiu &'~ > 3') WHWITOINL

& i L I W [ L R~ | F=| | TP " F= | - =
VBanoddueluesanante et nswasimeiiufiswasmufiiuiemafaaniu usaime
& & S s auaveLULeTEvaLenaanaInty weameld nsassuvinginamaan wiifiemeasia
b liansofiananaa e

Soquseaedaasmafing WadnmamwimsnzaslumsisnBnoifdue lusaasaslat

mywaaidmiumetia RAPD luiganasone

Eﬁquazqﬂnﬁni
1. 766)
1.1 TaaNT
- lusaenes an  uazANEE Auannudasmeadnfeenans  any
VISWENNIEITNTIA
1.2 e idlunmmeans
- CTAB buffer C 1.0 % PVP-40, 1.4 M. NaCl, 20.0 mM EDTA, 100.0 mM
Tris-HCl pH 8.0, 2.0 % CTAB uat 10 % (-mercaptoethanol
- Extraction buffer (20 mM Tris-HCI pH 8.0, 0.1 mM EDTA uav 10%
SOS)
- Rose buffer (10 mM Tris-HCl pH 8.0 uwa¥ 312.5 mM EDTA pH 8.0)
- TE buffer (1.0 mM Tris-HCI pH 7.5 u8¥0.25 mM EDTA)

- Isopropanol



- 70 % ethanol
1.3 dseii e lwUAn5e PCR
- dNTP, (dATP, dTTP, dGTP uat dCTP) (U5t Promega, U.S.A)
- Primer (OPA 01-20, OPB 01-20 uay OPT 01-20)
- MgCl, (U319 Promega, U.S.A))
- Tag DNA Polymerase B (L5 Promega, U.S.A)

- 10x Taq buffer (U5 Promega, U.S.A)

14 saefidmiuvndidnles Wida
- Agarose
- Tris Acetic buffer (TAE buffer)
- Tris Borate buffer (TBE buffer)
- Ethidium bromide
- Loading bulffer
- 100 pb DNA Ladder (19 Operon, US A))

- Liquid Nitrogen

2. 9UNS04
. 1¢389 PCR
- gUnsnididnlaswste
- UV transilluminator
- Inseuméiagie
- thusea lulesiauman
- QLW -30 MENITRIELS
- Uwanlsudines
- NADALAWNUAD L]

- Tips

Glulasim
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lumstmniassudumahfdueiiateldanluramsnss faflufumzasiizana
AN Imﬁ%mﬁﬁaqnﬁam Doyle uag Doyle (1990) srvh PCR lowmisldansenes fidlu
asrtsenau AR PCR 15mesmin 25 tlnstas lussimilarat

- FiiwauaRaw Wadu 80 wiluniusiafiaifes

- e anudndu 1 wh B 2 lulasfies

| V¥ ¢ & a A 6
- WHNULHNAOFD TR LDNYU 2.5 Nﬁﬁiﬂﬁﬂl‘i

. foandihedla lnsusavedia Wnd 100 Iulasluas
Nwswes Wntu 0.2 wdesluans
- Taq Polymerase Wixtw 1 tiieeiaUfjizen
- yhndu
vy PCR I@uel%qquﬁuammﬁqﬁ
1 95 paFNaITed 1 Wi
37 9FLEATUE 1 Wi
72 DIFTATUE 2 UM
v 39 Soul
2 95 aNFNIEAIEUE 1 WY
37 a9FNITaITEE 1 WIN
72 SENEALTEE 10 W U 1 FaL
PMbdsdnemmanmeen  Avsnsaniigadmiumaih PCR laomaveseuwaes
wlasemaddugaam sl
- FiBwausRNW Wit 6, 10, 20, 40, 60, 80, 100, 200 wilunSusafiaddns
- wnnth@unasalse Wadu 1, 2, 25,3, 4 uay 5 Dadluas
_ foandthedlondusiacefia Wadu 25, 50, 100, 150, 200, 250 way 300 Wlaslu-
A3
- Iwswas Wndu 0.1, 05, 0.3, 0.4 uar 06 laslaans

- Taq Polymerase WiNTu 0.5, 1, 1.5, 2, uay 3 yfiesar/fjigen

- pruvind udumau annealing & 3 5v9U o 37, 45 LAy 55 aeenALTLE
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Prince of Songkla University

vhwdaul PCR - Aildnviddnloswads  loeniwdaiei PCR #ifBame 11
lwlasdas  wanMdvuasasuudosadunuasmlsaiaa  (Nusieve 31 agarose, FMC

Bioproduct, U.S.A)AMudindu 1.76 wosiiud vwtsann 4-5 Sades) meldusandan

i 100 et Tumsavas TBE buffer vdesliunufiedeufisugaunmasmisaas e
seanos 1 Fal uddahwmermbsaeamdonwouidwedueiidenlusiue andutu
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Establishment of experimental conditions on Random
Amplified Polymorphic DNA (RAPD) analysis of
Lansium domesticum Corr. I1. primer screening and
identification of longkong, langsat and duku
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Abstract
Konlasuk, S., Nualsri, C. and Te-chato, S.
Establishment of experimental conditions on Random Amplified Polymorphic

DNA (RAPD) analysis of Lansium domesticum Corr. I1. primer screening and

identification of longkong, langsat and duku
Songklanakarin J. Sci. Technol., 2001, 23(3) : 325-334

RAPD patterns of Lansium domesticum Corr, were analyzed. Total genomic DNA was extracted from
12 plants each of longkong, langsat and duku from the department of Plant Science, Prince of Songkla
University, Songkhla, Pattani and Narathiwat provinces. One of each was sampled for primer screening. Of
100 decamer oligonucleotide primers screened, 47 primers generated polymorphic DNA fragments but only

10 primers (OPA-01, OPB-04, OPB-07, OPC-04, OPC-05, OPC0-08, OPD-01, OP-03, OPT-01 and OPT-08)
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showed clear and intense polymorphic bands between longkong, langsat and duku. These 10 primers were
then used to identify and detect genetic variation inthese 36 plants. No variationin RAPD pattern was observed
in the longkong population, indicated its genetic uniformity. There were some differences in RAPD patterns
within both the langsat and duku populations indicating their genetic variability. Based onthe DNA fingerprint
obtained from this study, longkong could clearly be distinguished from langsat and duku.

Key words : Lansium domesticun, RAPD, primer, genetic variation
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The best known edible fruit species in
Meliaceae is Lansium domesticum Corr. There
are three major varieties of L. domesticum 1n
Thailand: longkong, langsat and duku. Currently
longkong is the most important variety because
of its good quality and market demand. Smittinand
(1980) identified both longkong and duku as
Aglaia dookoo Grift., and langsat as A. domestica
Pelleg. Based on morphological characters duku
closely resembles longkong but produces numer-
ous seeds while none or only a few seeds are
produced by longkong. In addition. the fruit quality

of duku 1s not acceptable by consumers. Thus
duku is used mainly as root stock for longkong.
Differentiation among these varieties is often
difficult within the population due to lack of genetic
markers. Identification based on morphological
traits 1s generally unrehable, particularly at the
seedling stage. This affects longkong production
and causes economic loss since it takes 7 years
until fruit-bearing when the plant can be assigned
to one of these varieties. Identification among plants
in this group needs 1o be studied. Autchanakul
(1990) tried to distinguish longkong, langsat and
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duku seedlings using some morphological cha-
racters such as leaf width/length ratio and leaf
shape but this process has proven unsuccessful.
A few isozymatic genetic markers also have
been characterized for L. domesticum. (Te-chato
et al.,1995).

Williams et al. (1990) and Welsh and Mc-
Clellan (1990) described a technique called RAPD
based on the amplification of random DNA seg-
ments with short primers of arbitrary nucleotide
sequences which could be used to detect poly-
morphisms between amplification- production of
individuals. RAPD analysis offers several adven-
tages such as 1) only small amounts of DNA are
required 2) no prior DNA sequences are needed
3) no radioactive involvement and 4) experiment-
al simplicity and not too expenstve (Rafalski,
1998). The technique has been used as a tool to
generate molecular markers for several fruit crops
such as cashew (Anacadim occidentale L.) (Siiva
Neto er al., 1995), papaya (Carica papava L.)
(Sondur er al., 1996; Somsri er al., 1998), apple
(Malus x domestica L.) (Koller er al., 1993; Gar-
diner et al., 1996) , kiwi fruit (Actinidia sp.) (Harvey
et al., 1998) and grape (Vitis sp.) (Collin and
Symous, 1993: Jeanjaques et al.. 1993 ; Qu and
Lamikanra. 1996).

The aims of the present study are 1) to screen
for arbitrary primers that have common polymor-
phisms among plants of L. domesticunt and 2) to
identify polymorphic RAPD markers that would
be useful to distinguish longkong , langsat and duku.

Materials and Methods

Primer screening

Leaf samples of longkong, langsat and duku
were collected from field-grown plants at the Plant
Science Department, Faculty of Natural Resources,
Prince of Songkla University, Songkhla. Genomic
DNA from leaf tissues was prepared using modified
CTAB buffer (Doyle and Doyle, 1990} as descnbed
by Nualsri and Konlasuk (2000). From approxi-
mately 200 mg of leaf sample, DNA was extracted
in 1 mL CTAB buffer (1% PVP-40, 1.4 M NaCl,
20 mM EDTA (pH 8.0). 100 mM 1 M Tnis-HCI

(pH. 8.0) and 2% CTAB). 2% mercaptoethanol was
added to this buffer prior to extraction. Ground
tissue and buffer were mixed well and incubated at
60°C for 60 min. The homogenate was then ex-
tracted with 800 uL chloroform and microcentri-
fuged at 12,000 rpm for 5 min. DNA was preci-
pitated from the aqueous phase by mixing with
750 1L isopropanol and pelleted by centrifuge ai
12,000 rpm for 10 min. The DNA pellet was rninsed
with 70% ethanol. dried and resuspended i 100
uL TE buffer containing 1 M Tris-HCI pH 7.5 and
0.25 M EDTA pH 7.0 then stored at -20°C unti!
use. DNA concentration was examined on aga-
rose gel by running 2 4L of DNA sample on 0.7%
Seakem agarose (FMC products, Rockland, U.S A
using TAE buffer with known amounts of Lambda
DNA (Promega, Madison, U.S.A.) as thé standard.

One hundred 10-base oligonucleotide prim-
ers (Operon Technologies, Alameda, CA) were
examined for PCR amplification of L. domesii-
cum under the following RAPD-PCR conditions:-

The RAPD protocol was performed n a
reaction volume of 25 pL. containming 2 L of 10 X
buffer, 2.5 puL of 25 mM MgCl,. 100 uM of each
dNTP, 1.5 uM of primer, 0.3 puL (1.5 units) of Tay
DNA polymerase and 40 ng of template DNA.
The thermal profile for RAPD- PCR was started
from 39 cycles of 94°C for 1 min. 37°C for 1 nun.
72°C for 2 min., followed by | cycle of 94°C tor
I min, 37°C for | min and finally 72°C for 10 min.
PCR was performed in a PCR machine (PCR Sprint
Hybaid, UK).

Electrophoresis

PCR products were then visualized by run-
ning 11 uL samples on 1.25% LE agarose (Pro-
mega, Madison, U.S.A.) using TBE buffer and
stained with ethidium bromide and the molecular
weight of each band compared with the standard
100 and 500 bp Ladder DNA : (Promega, Madison,
U.S.A).

identification of L. domesticuim by RAPD
markers with chosen primers

Leaf samples were zollected from 12 fietd-
crown plants of longkong, langsat and duku,
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Table 1. Sources of samples used in this experiment

Variet;vﬂ - Sources of samples
Longkong |
Plantno. 1, 2, 3, 4 Department of Plant Science, PSU. Songkhla
Plant no. 5,6,7, 8 Pattani
Plant no. 9, 10, 11, 12 Narathiwat
Langsat
Plantno. 1,2, 3,4,5,6,7 Plant Science Department, PSU. Songkhla
Plant no. §,9. 10, 11 Pattani
Plant no. 12 Narathiwat
Duku
Plant no. 1, 2, 3, 4 Plant Science Department, PSU. Songkhla
Plant no. 5, 6, 7, 8 Pattani
Plant no. 9, 10, 11, 12 Narathiwat.

selected from the Department of Plant Science.
Faculty of Natural Resources, Prince of Songkla
University, Hat Yai, Songkhla, and from longkong
orchards in Pattani and Narathiwat province
(Table 1). DNA was extracted and RAPD-PCR
was performed with selected primers using the
protocol previously described.

Data analysis

The ten best primers having common clear
polymorphisms among longkong, langsat and
duku were chosen from 100 primers tested and
used as RAPD markers. All markers were scored
by the presence and absence of specific amplifi-
cation products for each primer.

Results and Discussion

Primer screening

One hundred 10-base oligonucleotide prim-
ers were tested to determine which could produce
scorable RAPD markers with template DNA from
each of longkong, langsat and duku. This initial
screening was essential to select markers yielding
distinctive DNA patterns for each group. Of the 100
primers screened, 89 primers revealed amplified
products while 11 primers did not amplify detect-
able products. Among the 89 primers, 17 amplified

ambiguous RAPD fragments, while 25 primers
showed clear patterns of amplification but did not
exhbit polymorphisms among all the genotypes.
Of 47 promising primers, only 10 revealed intense
band patterns (Figure 1). Following this initial
screening, those 10 primers (Table 2) were chosen
for RAPD-PCR to identify and detect genetic va-
riation among plants belonging to L. domesticum.

A total of approximately 146 bands were
generated by these 10 primers. The number of

Table 2. The 10 primers and their sequences that
produced polymorphic bands between
longkong, langsat and duku.

Pr Base sequences Number of Polymorphic
rimer

A T 3" DNA bands bands
OPA-10 CAGGCCCTTC 14 5
OPB-04 GGACTGGAQGT 13 5
OPB-07 GGTGACGCAG 6 |2
OPC-04 CCGCATCTAC g 15
OPC-05 GATGACCGCC 2 3
OPC-08 TGGACCGGTG 4 8
OPD-01 ACCGGGAAGG 4 8
OPD-03 GTCGCCGTGA 4 9
OPT-01 GGGCCACTCA 2 3
OPT-08 AACGGCGACA 18 6

Mean = SD 14.6+2.38 7.4+3.86
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Figure 1. RAPD patterns of longkong,(L), langsat (S) and duku (D) produced by
10 primers. M1 and M2 are 100 and 500 bp Ladder DNA.

bands for each primer varied from 12 to 19 with an
average of 14.6+2.38 bands per primer. Primer
OPC-04 generated the highest number of fragments
among all primers used. The size of the amplified
fragments ranged from approximately 255 bp to
2800 bp. The number of polymorphic bands
between longkong, langsat and duku are summa-

rized in Table 2. The experiments were repeated
twice to confirm the results and to ensure that all
primers produced reproducible bands. Most long-
kong trees produced completely 1dentical DNA
patterns from the 10 primers used, indicating
genetic uniformity (Figures 2, 3, 4). The results
indicated that morphological differences occuring
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Figure 2. RAPD patterns of longkong (A), langsat (B) and duku (C) obtained from
primer OPA-10. M1 and M2 are 500 and 100 bp DNA Ladder, respectively.

within longkong populations could be due to the RAPD patterns of longkong from each primer
influence of environmental factors. In addition, all  exhibited unique RAPD genotypes that can be
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Figure 3. RAPD patterns of longkong (A), langsat (B) and duku (C) obtained from
primer OPC-04. M1 and M2 are 500 and 100 bp DNA Ladder, respectively.

used to discriminate longkong from the others.

_ ' (Figure 3 A, indicated by arrow) was observed
With primer OPC-04, the band close to 2500 bp

only in longkong plants. This suggested that the
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Figure 4. RAPD patterns of longkong (A), langsat (B) and duku (C) obtained from
primer OP¢-08. M1 and M2 are 500 and 100 bp DNA Ladder, respectively.

OPC-04,.,, could be a longkong-specific marker. ~ terns within both langsat and duku populations.
There were several differences in the RAPD pat- The number of polymorphic bands among langsat
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and duku are shown in Tables 3 and 4, respec-
tively. Langsat and duku have been reported to be

Table 3. The 10 primers and their sequences that
produced polymorphic bands among
langsat

; Base sequences Number of Polymorphic
Primer

§'eccicannnnna-. 3" DNA bands bands
OPA-10 CAGGCCCTTC |3 | |
OPB-04 GGACTGGAGT il 7
OPB-07 GGTGACGCAG 13 | ]
OPC-04 CCGCATCTAC 10 7
OPC-05 GATGACCGCC 12 7
OPC-08 TGGACCGGTG 13 11
OPD-01 ACCGGGAAGG 12 10
OPD-03 ACCGGGAAGG 2 10)
OPT-01 GGGCCACTCA 0 8
OPT-08 AACGGCGACA 5 |2
Mean + SD [21+1.52 9.4+1.96

~ Table 4. The 10 primers and their sequences that
produced polymorphic bands among
duku

: Number of Poly hi
- Base sequences Number of Polymorphic

5'acccccnacnana. 3" DNA bands bands
OPA-10 CAGGCCCTTC 2 10
OPB-04 GGACTGGAGT 12 8
OPB-07 GGTGACGCAG 3 |1
OPC-04 CCGCATCTAC & | 1
OPC-05 GATGACCGCC l 6
OPC-08 TGGACCGGTG 2 [
OPD-01 ACCGGGAAGG 2 | ]
OPD-03 GTCGCCGTGA 10 5
OPT-01 GGGCCACTCA 11 8
OPT-08 AACGGCGACA 18 10

Mean £ §SD 12.6+2.32 9.1x2.23

apomictic plants (Bernardo et al., 1961), which
- referred to the seed development without fertiliz-
ation resulting in identical genetic backgrounds to
the maternal parent. Therefore, low genetic va-
riation in both populations should be expected. In

contrast, the results obtained from our experiments
implied that high genetic variation occurs within
both langsat and duku populations. Based on the
RAPD patterns obtained with all primers from this
study, the 12 plants of langsat could be assigned
into 8 groups. An identical DNA pattern was
observed in plants no. (2, 3), (4. 10. 1) and (5,
9). Five of the remaining (plants no. 1. 5.6, 7. 12)
exhibited different patterns. In the duku popula-
tion, 8 genotypes were also grouped. Plants no. 5.
6. 7, 8 revealed the same DNA pattern while
plants no. 9 and 11 were 1dentical and the remain-
ing (plants no. 1, 2, 3, 4, 10, 12) revealed indivi-
dual-specific fingerprints.

Nuaisri et al. (2001) studied genetic va-
riation in longkong and duku seedlings using
RAPD markers by collecting seeds from the same
maternal plants. Within the longkong population.
the comparison between maternal genotypes and
their offsprings yielded identical DNA fragments
while 49% of duku seedlings were difterent tfrom
their maternal parent. Thus, longkong appeais (o
be an obligate apomixis whereas duku 15 a tacul-
tative apomixis. Lim et al. (2000) reported high
sterility of longkong and langsat polien while
Indigenous duku produced much more pollen with
4% germimation when they were tested in vitro.
The viability of duku pollen is a possible explain-
ation for genetic variation among mdividuals
within the duku population. Crossing or selfing
may occur among duku populations. Even though
high sterihity of langsat polien has been reported
(Lim et al., 2000), several genotypes observed n
the langsat population could be the results of
crossing ability between langsat and duku. Further
study on this 1ssue should be done.

Conclusion

Clear polymorphisms of RAPD banding
patterns distinguishing longkong, langsat and
duku were obtained from 10 primers (OPA-10.
OPB-04, OPB-07, OPC-04, OPC-05. OPC-08.
OPD-01, OPD-03, OPT-01 and OPT-08). All
tongkong plants sampled from different locations
exhibited identicat DNA fragment profiles. Some
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langsat and duku plants exhibited geneuc differ-
ences within their populations. RAPD fingerprints
produced trom all 10 primers allowed us to dis-
tinguish longkong from duku and tangsat,
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Viability and Morphology of Duku Pollen and Crossing Ability between Duku ,

Longkong and Langsat
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Abstract
Viability of duku pollen was determined by stainnig with 2% acetocarmine and
in vitro germination before crossing. Pollen morphology and pollen size including
differentiation of microspore were also studied. High percentage of stained pollen was
observed (50-97%), while pollen germination in vitro varied from 0- 4%. Some plants
produced abnormal pollen based on irregular meiosis of pollen mother cells. Crossing
between duku and longkong or langsat was not success since duku pollen could not

germinate in the styles of both longkong and langsat.
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