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Identification of Durian (Durio spp.) Cultivars, Clones by DNA Amplification

Fingerprinting (DAF)
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ABSTRACT

The polymerase chain reaction (PCR) - based DNA amplification fingerprinting (DAF)
approach was used to investigate genetic relationships among 9 species of genus Durio, 56
cultivars of common durian (D. zibethinus Murr.). Pairwise similarity matrix were developed
using band-sharing data generated by the selected 12 primers out of 180 primers such as
Operon A-04, A-06, A-09, A-19, A-20, B-01, B-03, B-16, C-06, G-20, S-01 and S-02. These
experiments were conducted at Chanthaburi Horticultural Research Center and Horticulture
Research Institute between October 1999 - September 2005. In the first experiment with 8
species and 18 cultivars, there are 187 polymorphic loci from 217 loci or 86.17 % for species
and cultivars identification. Second experiment with 9 species and 56 cultivars, 278
polymorphisms were identified from a total of %2§mproduced bands or 93.29 %. The third

e

experiment, 48 polymorphic loci from 192 loci or 257040 % were identified for selected clories of
4 commercial cultivars. Dendrograms were constructed using the unweighted pair group
method with arithmetic averages (UPGMA), could separate the genotypes of species and
cultivars into 4 and 3 groups, and the genotypes of selected clones into 4 groups for these

experiments, respectively.

Key words : Durio spp., D. zibethinus, identification, DNA fingerprinting, DAF
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Table 4. Synthetic deoxyribonucleotides used as primer for amplification of durian DNA in

first, second and third experiment

Second experiment

Primers Nucleotide sequence Band (no.) Polymorphisms %
(5’ to 3) (no.) Polymorphism
OPA04 AAT CGG GCT G 18 17 94.44
OPAO6 GGT CCC TGA C 24 21 87.50
OPAQ9 GGG TAA CGC C 26 24 92.30
OPA19 CAA ACG TCG G 29 28 96.55
OPA20 GTT GCG ATC C 22 18 81.82
OPBO1 GTT TCG CTC C 25 23 92.00
OPBO03 CAT CCC CCT G 27 26 96.26
OPB16 TTT GCC CGG A 17 16 94.12
OPCO06 GAA CGG ACT C 26 25 96.15
OPC20 TCT CCC TCA G 28 26 92.86
OPSO01 CTACTGCGC T 28 28 100.00
OPS02 CCT CTG ACT G 28 26 92.86
Total 298 278 93.24
Third experiment
Primers Nucleotide sequence Band (no.) Polymorphisms %
(5’ to 3) (no.) Polymorphism
OPB11 GTA GAC CCG T 21 6 28.57
OoPB12 CCT TGA CGC A 28 13 46.43
OPB16 TTT GCC CGG A 13 2 15.38
OPB18 CCACAGCAGT 17 2 11.76
OPC11 AAA GCT GCG G 20 3 15.00
OPC14 TGC GTG CTT G 22 5 2273
OPC16 CAC ACT CCA G 22 5 22.73
OPC18 TGA GTG GGT G 17 4 23.53
OPDO03 GTC GCC GTC A 18 3 16.67
OPDO11 AGC GCC ATT G 14 5 35.71
Total 192 48 25.00
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Figure 2. Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the eight
species, eighteen cultivars was amplified using primer OPB 16 and separated on

a 10% polyacrylamide gel as described in the methods (a, b).
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Table 1. List of 8 Durio species and 18 cultivars at Chanthaburi Horticultural Research Centre

were used for DAF analysis in first experiment.

Scientific name

Cultivar name

Durio zibethinus

Monthong (MT), Chomphusri (CS), Kradum Thong (KT), Kathoei,

Phuang Mani (PM), Kob Phikun (KP), Kob Nasan (KBS),
Kob Suwan (KBW), Kob Takhum (KBK), Kob Maethao (KBM),
Nokyip (NY-1), E-lip (EL), E-nak (EN), Foithong (FH),
Thongyoichat (TC), Kanyao (KY), Yammawat (YUM), Chani (CN)

D. malaccensis Don (DON)
D. graveolens Kuatid (KD)
D. kutejensi®@ Rakkha (RK)
D. mansoni Charian (CR)
D. sp. Rainam (RN)
D. griffithii Nok-1 (N1)
D. lowianus Nok-2 (N2)
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Table 2. List of 9 Durio species and 56 cultivars at Chanthaburi Horticultural Research Centre

. getand
were used for DAF analysis in & - -experiment.
Scientific name Cultivar name
Durio zibethinus Taphapnam (TAP), Daeng Saonoe (DSN), Longlab-lae (LSL),

)
Chai Mangkhut (CMK), Kob Langvihan (KBH), Kob Nasan (KBS),
Kob Suwan (KBW), Kob Takhum (KBK), Kob Ratsami (KBR),
Kob Maethao (KBM), Kob Si-nak (KBN), Kob Chaokhum (KBJ),
Kob Thongkam (KBT), Kob Mangkon (KBG), Kob Watklual (KBV),
Kob Tathuam (KBA), Nokyip (NY-1), E-tui (ET), Eaimen (OM),
Eaimai (ON), E-lip (EL), E-nak (EN), Tonyai (TY), Saoyai (SY),
Nuealueng (NLG), Chat Sithong (CHT), Thongmuan (TM),
Foithong (FH), Fakthong (PH), Khunthong (KH), Luangthong
(LH), Sithong (SH), Pinthong (IN), Thongpheng (TP), Thongdaeng
(TD), Thongyoichat (TC), Tongnoppakun (TK), Tongyoidoem (TI),
Krapuk Thong (KRH), Kathoei Nueakhao (KNK), Kathoei
Nueadaeng (KND), Kanyao Si-nak (KBN), Taptim (TUP), Kanyao
Watsak (KYS), Kanyao (KY), Chok-loi (JL), Yammawat (YUM),
Tosamsao (TOS), Thoraniwai (TNV), Chai Mafai (CMF),
Daokrachai (DAW), Yindi (YIN), Ruang Thong (RH), Kampan
Dam (KUD), Mangkon (MK), Chani (CN)

D. malaccensis Don (DON)

D. graveolens Kuatid (KD)

D. kutejensig Rakkha (RK)

D. mansoni Charian (CR)

D. sp. Rainam (RN)

D. oxleyanus Khonyao (OXL)
D. griffithii Nok-1 (N1)

D. lowianus Nok-2 (N2)
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1.3 N1SNAABIN 3 NITANEITILUN
SefAuNSIUNAN 4 ﬁuﬁjﬁ‘ﬁu:miﬂi:mﬂ

BeiBn139ewIND w.A. 2530-2532 (Table 3)

2. M3ann DNA
g13eadAldlun1sain DNA Ap
cetyltrimethyl ammonium bromide (CTAB)

AN3BN15299 Graham WaTANY (1994) LAY

daszyndldlas Somsri uazamy (1998)

" liaz Somesri (1999) TeadenluspaniFeusmuiu

10 Tu dhwdnyszanm 02 n¥u wnhliude
yudt TasAuliTululasieuman iluySeud
1u1 vaselnsaudldlunasanaan 1A
CTAB buffer (2% (W/V) CTAB 1.4 M NaCl
100 mM Tris, 20 mM EDTA pH5.5) 10 ua.

udrnnluinfeugungfl 55 '3 w20 Wil

Table 3. List of selected clones of 4 commercial cultivars at Chanthaburi Horticultural

Research Centre were used for .

experiment by DAF analysis.

Scientific name

Cultivar name

Durio zibethinus

Chani (CN 01, CN 03, CN 05, CN 08 az CN 09)

Monthong (MT 01, MT 03, MT 04, MT 06 uaz MT 08)
Kanyao (KY 01, KY 02, KY 04, KY 05 uas KY 06)
KradumThong (KT 01, KT 02, KT 04, KT 05 wac KT 06)

nfuihdegeluidnaisanissiiniga
12,000 rpm e 10 W wenshudidudls
TdTunasnlnilasidn 1/2 volumn 289
Chloroform:iso-amyl alcohol (24:1) u&ily
ie3aainIpefinnnida 12,000 rpm uian
5 il e laluldTunasa Falcon 50
ml tuber WAILAN 1/10 volumn 289 3 M
sodium acetate (pH 5.2) L8 2 volumns 283
cold absolute ethanol 1diAIasinInai
ANLE7 3,000 rpm 1HUIa1 10 W §19 DNA
#lédghs  70% cold ethanol 3 a%e Tanlu
uiazatain DNA fldeIoanisenunso
3,000 rpm Wuan 10 wid Walviuwladn

Taifinnsgaiis DNA 1fiu DNA THutisdan

194

gungivieaduia 1 Au vdoamivin 400
W TE buffer (pH8.0) #951 10 - U/mI RNasa
A (Sigma) udnlUfud + o uwdenaztn
Wldvhnsasaseuieasiguninuacay
\Iaduey Genomic DNA lasl#iades UV
spectrophotometer nduhly T4 Tuns

[ ~ L% '

ANENILUNTUANUT  HIDNNBULOIENDAN

9

v
[ ‘.

Wugnssws g mudunousaly

3. m3dadanlwsies
Wnrsdaiaaninsimesaninsiued

f15930289038M  Operon UG

8 paLsznousiy %M A B C D E F G uae

s Tov 1 9@ Usznaudin 20 Twsiuas miu
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ﬁwﬁaamoﬁtﬁumwaoﬁﬂn’[uﬂqa Durio #inay
1 fegraiinnysaudmiunisnasay
Insining 8 40 Wwafil§enn15vn PCR an
wangunsvndininslwidansumnaila DAF
wardaionlnawesifanuanisolunsiin
Fusdupesdidulouaziia  polymorphism

'B'o'[ﬁmm u,mnﬁhogﬂ wUUZDILLOL DNA

4. MIWANL3H DNA

DAF protocol L&¥un1swmunles
Bentley ez Bassam (1996) Uardin13un
Uszundliloy Somsri uazAmz (1998) uaz

Somsri (1999) leeinn1sémudan primer 10 mer

Innitial denaturation —p» 94°% 5 U

Denaturation

— » 94’y 30 Aui —

(Operon technologies) THunu primer 8 mer
LLEQ::I‘B”N’Q‘SQQJ‘I&Q?:I (temperture cycles) UL
“touch down” ﬁszﬁuqmwgﬁgoniw Template
DNA (25 ng) gn amplified (u 20 LI
reaction @9UsznaUMIE 25 mM random
10 mer primers, 10 mM Tris-HCI (pH 8.3)
10 mM KCI 5 mM MgClz, 200 1AM dNTPs
IWae 3 units Ampli Tag Stoffel fragment
(Perkin Elmer) 89UNSN reaction QNUIIIUALY
wsevUfA3enlu 200 WU Thin-walled PCR
tubes {ui@389 Perkin Elmer 9600 thermal

cycler

Thermocycling protocol Ussnayusiit

Annealing LAY extension — - 579 564 55% 541 53’1 |—p 35 38U (cycles)

gaumvpliar 1 Ui —

Final extension 72°% 5 Wi

5. nMsusnuay DNA

DNA amplification products (2 LLI)
i 1 W loading buffer 40% (w/v) urea 3%
Ficoll 400, 10 mM Tris (pH 7.5), 3 mM EDTA,
0.02% (w/v) xylene cyanol, 0.02% (w/v)
bromophenol blue)) gnueN@E  polyacrylamide
gel electrophoresis (PAGE) lanl#ia3ns
Mini-Protean Il apparatus (Bio-Rad) Lac
wou DNA szUsnglasld silver staining
(Bassam et al, 1991 ; Bentley et al, 1996 ;
Somsri et al, 1998 ; Somsri, 1999)

6. N1LATEN Gel

Polyacrylamide gels U3znausig 10%
(w/v) polyacrylamine, 10% (w/v) urea, 5%
(v/v) glycerol sy TBE buffer iivaUsznSnm
289715 staining 14 gel 0.5 mm VU Gel Bond
PAGE backing film gels #ign run Tu TBE #
300 V (Juiaan 40 uii gels gn fixed ¢
75% (v/v) acetic acid Huna S uift ui
fwdeh 3 afs afvar 2 Wi anfuden
#18 0.01% (w/v) silver nitrate, 0.15%

formaldehyde Hulian 15 wfi uddedae
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difluina 20 Aurdt wdeentiu developed
#a8 3% disodium carbonate, 0.3% (v/v)
formaldehyde, 0.02% (w/v) sodium
thiosulphate tHuiiaidszui 2-4 w9
wimge developing #b 7.5% (v/v) cold
acetic acid fuaa 5 uift udrd196enirdn
5 U

Gels Qﬂﬁ’ﬂﬁuﬁﬁﬂﬂﬂdﬂﬂlﬁﬁ’mﬁu f

u

W
s

o W -3 9 1 ]
qmwnuwaoLLa:Lnulﬂatmmﬁ ToaldaTu
Aan &2U size marker 14 10 ng 289 pGEM

DNA markers (Promega) (Somsri, 1999)

7. msmnzniaya

AMNUANATNDDY DAF band 289LARY
ANBULAUINIIN fflanuuansrslasduoy
band Tufiniu (1) dlufiuoy band Yudin
du (0) WawAnd DNA datwnaiia DAF a0
Aseilanlysunsnaaniaimesaniagy
NTSYS pc.ju 2.00 (Rohlf, 1997) uazvangx
N3pufIwdd unweighted pair grouping
method using arithmetic average (UPGMA)
(Sneath and Sakal, 1973) UNAIHAIUJLPBY

phylogenetic tree

HANINARDINATIRNT

Anprduuniizananiieu 9 oila
INUUAMARBIDBIAUTITNYEIUTUNYS Lay
S0NINARDILNINR 2.5unYy3 ABviBunDu
(D. malaccgsis) m%'ﬂu‘f?’;ﬁﬂ (D. graveolens)
niieusIne1 (D. kutejensis) BIIBU
(D. mansoni) ﬂL%Uulﬂﬁwuﬁu (Durio sp.),

nIsurus1l (D. oxleyanus) NLIBUUN

(D. lowianus) Wazn3auiinu (D. zibethinus)

& k%

MUY 56 WUT §BA

9

u {clome) NSBuRUS
N1981 4 Wusflumaila DAF BINWANT

9

NARDIAIL

1. NMIUUNTBUA u.a:ﬁ'uﬁ:vqu%ﬂu
11 msneaasd 1+ T lwsiees
10 &e Tun1s 31A31eyi DAF-PCR 289v138U

&

8 7ila (species) waz 18 Wuj (Table 1, 4)
WuINd wau DNA ALEAIAINNULANATS (poly-
morphism) 187 AUV NG IUIUTIVING 217
mundy Aoy 86.17% ANLANGINTDY
FUALAL DNA ﬁtﬁutduﬁﬂagizwdw 179-2645
bp a8 primer OPB 16 Waz primer OPS 01
T uuuoufiBuesnniigade 28 uou uay
primer OPA 04 T¥mnuwoufiBuiaosige
15 oy (Table 4) N15iF primer OPA 04 Wy
woufiButeruin 485 bp awsaldusn
yWisuun (D. grifithii) UATNIZBUTSHU
(D. mansoni) ANAIMNBUAURLWULY) Fouduq 16
Tﬂﬂwuimfiﬂuﬁq 2 yfigeclinunoufiBuiei
2R 485 bp muauuIa 261 bp laiwulu
nisoulafivuin (Durio sp) uarnisuunsu
(D. malaccensis) ¥ lFiuanyesio 2 silasen
mn‘ﬁﬁﬁuazﬁ’uﬁjﬁu (Figure 1a) LOUPUIR 396
bp Isiwu’luﬁ’ufjunwﬁu WANULOLTUIR 179 bp
$ammfmLwnaanlﬁmnﬁuﬁﬁuq LaUTUIA 460
bp ‘laiwn’luﬁ’uﬁfmourﬁm’iwmmu YU 222 bp
’@'omm‘smwnaanmnﬁuﬁ:ﬁ'uq URZLOUALBULD
2u1n 334 bp laiwuTuySeuiuised 88y

NILE NUVTAR UASYISEU NN (D. kutejensis)

Q.

Wiuenyiieuie 5 Wuf esananyiiauiug

9
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Table 4 Synthetic deoxyribonucleotides used as primer for amplification of durian DNA in first, second
and third experiment

First experiment

Nucleotide sequence

Primers (5 to 3) Band Polymorphisms %

' (no.) (no.) Polymorphism
OPA-04 AAT CGG GCT G 15 13 86.66
OPA-06 GGT CCCTGAC 20 18 90.00
OPA-09 GGG TAACGCC 23 19 82.61

OPA-19 CAA ACGTCGG - - -
OPA-20 GTT GCG ATCC - - -
OPB-01 GTTTCGCTICC 24 23 95.83

OPB-03 CAT CCCCCT G 23 18 78.26
OPB-16 TTT GCC CGG A 28 27 96.42
OPC-06 GAA CGG ACTC 17 14 82.35
OPG-20 TCTCCCTCAG 23 19 82.61
OPS-01 CTACIGCGCT 28 25 89.29
OPS-02 CCTCTGACTG 16 11 68.75

Total 217 187 86.17




Table 4. Synthetic deoxyribonucleotides used as primer for amplification of durian DNA in

first, second and third experiment

Second experiment

Primers Nucleotide sequence Band (no.) Polymorphisms %
(5’ to 3’) (no.) Polymorphism
OPA0D4 AAT CGG GCT G 18 17 94.44
OPAO6 GGT CCC TGA C 24 21 87.50
OPA09 GGG TAA CGC C 26 24 92.30
OPA19 CAA ACG TCG G 29 28 96.55
OPA20 GTT GCG ATC C 22 18 81.82
OPBO1 GTT TCG CTC C 25 23 92.00
OPBO03 CAT CCC CCT G 27 26 96.26
OPB16 TTT GCC CGG A 17 16 94.12
OPCO06 GAA CGG ACT C 26 25 96.15
OPC20 TCT CCC TCA G 28 26 92.86
OPSO01 CTACTGCGC T 28 28 100.00
OPS02 CCT CTG ACT G 28 26 92.86
Total 298 278 93.2G
Third experiment
Primers Nucleotide sequence Band (no.) Polymorphisms %
(5’ to 3’) (no.) Polymorphism
OPB11 GTA GAC CCG T 21 6 28.57
OPB12 CCT TGA CGC A 28 13 46.43
OPB16 TTT GCC CGG A 13 2 15.38
OoPB18 CCACAG CAG T 17 2 11.76
OPC11 AAA GCT GCG G 20 3 15.00
OPC14 TGC GTG CTT G 22 5 22.73
OPC16 CAC ACT CCA G 22 5 22.73
OPC18 TGA GTG GGT G AT 4 23.58
OPDO3 GTC GCC GTC A 18 3 16.67
OPDO11 AGC GCC ATT G 14 5 35.71
Total 192 48 25.00
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(Figure 4b) woau2uU1a 1605 bp Wae 517 bp
mmmuﬂnﬁuﬁ:m%ﬂuﬂau (D. malaccensis)
aana’mvllﬁﬂu"ﬁ"ﬁﬂ (D. graveolens) (Figure 4c)
WAUIUIA 1605 bp WAy 517 bp &N1TOMEN
WuniSeuni3eu (D. manson)) eBNIINYLTEY
3702 (D. kutejensis) \3BUUN (D. lowianus)
LLa:v;L%fﬂthﬁﬂu’m (Figure 4d) LRLOUTUIA

[

676 bp mminLwnﬂ’uﬁ:ﬂansaanmnﬁuﬁ

9

°

arvpnaziniiu (Figure 4d)
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FATIHRLAZATUIUAIADTEANNIATDY WU
SouRugag g e lndfameiugnisuy
FLNIN 70-98% LUNU LLa:LﬁaLLam’[ugﬂmm
Dendrogram (Figure 3b) fiaduyszand
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1dun

nguit 1 medena nuniiAa nUNAY
AT AEWILUY WAEITIDY WRSHRIRLUR

[

U 6 WU

neart 2 2l swellvn nuihan nudua
nuuLain nuSAN nuATE NUEITIU NUATIIN
AUNBIAT ADRINIET BANTNA NBIUNA
q0nN80Y Tuned nudens nuiande unwndy
enzl AInTzae Duf Woemay veasdu
fnnay nszmeiiamass dnsines dulng
a3y min anina 18wl fuen 8ua
nszmudioune nizneiiesn nszin nev
ey fiwwiedn sivin Auend guney
89N8Y Navfipudns neddouiAn NoILAY
nasuay milud ans Snﬂttazlﬁtﬂuﬁiﬁu'zu

[ 4

49 Wus

o

202

nzjuﬁ 3 529D vgt‘%ﬂulaiﬁwmu (Durio
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WRSHANISNARDITINDAANDYNY
mavaapafi 1 snuiuydsusne (D. kutejensis)
LusiLﬁatﬁﬂuﬁumsﬁ?ﬂn@ﬁuﬂuaﬁﬂLLa:ﬁ?mnéju
wuglapldansurnedugwinolasisy

v € ]

WRZAY (2541) WU 3INIUIU 56 Wug Wy

9

[ 1

Jusglungudl 1 910U 6 Wug nguil 2

9 9
&

49 Wuf uazngui 3 9w 1 Wug (v 8 iy

»

v

’[umﬁuﬁ 1 ﬁmsﬁ?’utunﬁuﬁnwmma WRY

' .
a I

nwﬁo“zwﬁayflumjuﬂ yuzhingahn 2 AlNS

[ ' [ =

° o @ o A 1
mLLunwuﬁnuwmﬂwuﬁaunuwuﬁ:auq Viailea

v

!

lovanlapsingniunissutig (D. zibethinus)

9
¢ A o €

ﬁ'ummnﬁ'uﬁ:ﬁotﬁmﬁm 5 WU§ ADWUTR

9 9
nas

mszing nevgn . esdieinilu (33, 2519;
W9, 2527) B9p1a AN SWINHUEA NG IINDA
vl ldSounannvaneus udiianalndde
nfugnssnlusedy 70-98% Fedlanwuz
wugnssuiiaansadaeglunguidsifuldus

peielsfiny ARaNNLANABENIAUTATEHING

JsEFiTnsinens I 23 atuil 2 woume - Remes 2548



D mansomi

D.m.a_laccemsis

—x.
thoei

homplusal
Tuangmani

bpikun

btakhom

adarn

brmaethao

brasan
Fao

onthong
Nokyip
Kobsraran

D graveclens

_]j_p
. -nak
Thongyoichal

[11

¥ arnmanarat
Foithong

T lowriaxmas
T D sp.

b D griffithii

D Jutejensis
1

T T T T T T T T T T

T
078
Coefficient
a .

217 DAF fragment

Dendrogram of durian with 8 species and 18

096

cultivars as determined from

100% 80%
CHAIMANGKHUT
KOD-SAN
K THAN
TAPHAPNAM
DAENG SAONOI
FONGEANDAE
CHANEF,

908

70%

805, a0% 30%

THORANIS a1
KOR.CHAOKHUN
KORSINAK
KOB-MAETHAOQ
KORRATSAME
KO 88|

K VAN
KOB-TATHUAM
KOS THONGKAM
TOSAMSAQ
VAMMAWAT
TONGNOPPARUN
CHORLOV .
PINTHONG
KOBMANGKON
KOB-WATKLUAL
NOKYIP
CUALMAEAL
DAUKRACHAL

FOITHONG e o
THONGMUAN
FAKTHONG

MAI
KANYAQ-STNAK
RATHOELNUEADAENG
KATHOELNUEAKHAQ
KRAPUK.-THONG
SITHONG
RANYAQ.WATSAK
ATYEM
KANYAQ
KHUNTHONG
PUANGTHONG e
THONGYOICHAT e
THONGYOIDOEM
THONGPIENG
THONGDAENG
KAMPAN.DAM

MANGKON ..

T
FAIMEN
REANGTHONG o s
RAINAM
NOK-{ _.——t:__

KHONYAD
KUATID

DON
CHARIAN

. Dendrogram of 9 durio species and
56 cultivars as determined from
298 DAF fragment
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. Dendrogram of selected clones from
4 commercial cultivars as determined
from 298 DAF fragment

Figure 3. Dendrogram of durian species, cultivars, clones, the pair-wise coefficents of

correlation were clustered using UPGMA and assembled into the dendrogram

as described in the methods.
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a: 1, 2 = Chani, 3, 4 = Kob Thongkam, b: 1, 2 = Chani, 3, 4 = Eaimen, 5, 6 =
5, 6 = Kob Mangkon, 7, 8 = Kob Eaimai, 7, 8 = E-lip, 9, 10 = E-nak,
watklual, 9, 10 = Kob tathuam, 11, 12 = Tonyai, 13, 14 = Saoyai

11, 12 = Nokyib, 13, 14 = E-tui

c: 1, 2 = Chani, 3, 4 = Thoraniwai, d: 1,2 = Rakkha, 3, 4 = Charian, 5, 6 =
5, 6 = Chai Mafai, 7, 8 = Daokrachai, Rainam, 7, 8 = D. oxleyanus, 9 =
9, 10 = Yindi, 11, 12 = Don, 13, 14 = D. griff,ﬁim(Nok 1), 10 = D. lowianus
Kuatid (Nok 2), 11 = Luangthong, 12 =

Kampan Dam, 13 = Mangkon

Figure 4. Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the 9 species
and 56 cultivars was amplified using primer OPB 16 and separated on a 10%
polyacrylamide get as described in the methods. The cultivar names were shown
in Table 2.

Lane M : DNA size markers. P is polymorphism. Number above each lane
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a : 1 = DNA size markers, 2, 3 = MT 01, b : 1 = DNA size markers, 2, 3 = MT 01,
4,5=MT03,6,7=MT04,8 9= 4, 5=KY 01,6, 7=KY 02 8 9=
MT 06, 10 = MT 08, 11 = CN 01, KY 04, 10 11, 12 = KY 05, 13, 14,
12 =CN 03, 13 = CN 05, 14 = CN 08, 15 = KY 08
15 =CN 09

MY KT KT KT KT KT
o0 O o 04 o9

c: 1 =DNA size markers, 2, 3
MT 01, 4, 5 = KT 01, 6, 7
KT 02, 8, 9 = KT 04, 10, 11, 12
KT 05, 13, 14, 15 = KT 06

Figure 5. Polyacrylamide gel of DAF-modified durian DNA. DNA from each of the selected
clones from 4 commercial cultivars was amplified using primer OPB 16 and
separated on a 10 % polyacrylamide gel as described in the methods.

Lane M : DNA size markers. Number above each lane corresponded to the following

cultivars:
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