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Abstract

Projsct Code:  PDEM44ZS44

Project Titls . The development of molecular markers for resistance to anthrecnoss In the
inlarspecific hytrid chilll between Capsicum annuum L and C. chinense
<SBoguin

Investigator - Orasal Mongkolporn
Depariment of Hortioultur, Kaselza University
Kamphesangeaan Campus Nakhon Plhom

Emall Address oraral mgdiu ac.th
Project Parod : 1 Jduly 2007 = 30 Septamber 2003

Anthracnoss s 8 major disoase of chil in Thalland, causing over S0% yeld loss.
High resisstancs (memune) o anthmenoss has been identified in Capmicony chinange Jacquin
'CMO21" Tha resistance was translorred 1o 0 Thai alite culfivar but very susceplibia 1o
anthmenosa, G, anmmum L "Bangehang’. Segregation of the resistance in the F; and BC,
populations of o -cross betwsen ‘CM021° and 'Bangohang’ indicalad that the resistance wis
conferred by 1 recessive gene. Bulked segregant analysis (BSA) tochnique was appied o
the BC, populatiune b idorify molecular markers linked 10 the resistance. Seven RAPD dnd
two EST markers were identified tirough BSA, OF tha ning markers, five assocmied with the
recessive allee (reptilslon phase) and four asseclited with the dominant alisls {coupling
phasa). Linkage snalysis of the markers and the Irail performed in the BCis indiated thal
the RAPD SAIN R marker was the closest with 7% racombination.

Kaywords - ohili, Capsicum, resistance to anthrachose, molecular marker
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Introduction

Chill (Capmcum anmuum 1..) is sn ¢conomically importan crap of Thaiand.
Anthracnoss (Colletorre/nam spp), is ane of the most severe discases of chill in the wopics.
Under conditions favorable 1o the discase development, significant pre- and post-harvested
fruit losses of over 300 have bean reported, Twao significant causal pathopens found in
Thmland are (© capsicy (Svd)) Butler & Biﬂbg.f and . glocasporiodes Pénry. (Sanachote E.r_
persunal comm) Up to date noe high resistance has been found in © arenoem winch 13 the
only species widely grown in Thailund and worldwide.

High resisiance to unthracnose has been identified in an pecession of 7 chinense
(AVRDC Repont 1997, unpoblished data). Our prelimnery sudy hove exhibited this
necession wus resistant to both species of Coflerorrichum found in Thailand (unpablished
duta) Charmctensation of the resistance genes in this € chinernse genstype is mportant us
i may be a source of novel resistance, which may be transferred and incorporated 1o Tha
efite chili vancties 1o develop anthracnass réslatanl genotypes.

Maolecular marker haa proven o great tool to assist selecting some difficult traits
such is disesse resssiance in severdl crops. Random amphfied polymarphic DNA (RAPD
(Willistme et al, 1990) {5 the simplest marker technique using an arbitrary decamer
oligonucleotides as & primer o generate polvmorphismy between DNA samples RAPDY
huve proven a usehul and fast tool to identify markers for some important traits such as
resitance to sbiqua shattering in Brasica (Mongholporn et al, 2003), ascochyin blight
resistance in lentil (Ford et al,, 1999), anthrmcnose resistance in common bean { Young e
al., 1998), and in sorghum (Boora et al, 1998),

Exprossed sequenced tags (EST) is one of the lotest marker technology developed
from genes that express in a certain condition In this study, BSTs were developed from
genes that were found expressed in O éhfnense "CMO21" the anthracnode resistant chili
after being inoculated with L. capmer, compared to (. anruuwm ‘Banuchang' (anthrecnose
susceptible chili) usng microarray analysis (Mongkolpom O, unpublished data)

This paper reports genetic swudyv of anthracnose resistance that expressed in the
imerspecific cross of Thar susceptible . ammeion ©v, ‘Bangchann” and an smhtacnose
resistant . clmerse "CMOZT, and the identification of molecular markers that are linked
to the resistance
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1. Geneticanalysis of resistance to anthracnose
1.1 Production of interspecific populations segregating for anthiracnose
resistance

Resiprocal crosses by hand pollination were pérfurmod betwees an anthracnose
resistant Capaicum chinense Jaeq. *CMO21” and & susceptibile Thai clite cultivar
anmmm L *Bangchang'. Emasculation of o flower fron o female parent was carmied out in
the early morning one day befire Sowering by using & pair of very fine np forceps 10
campletely remove anthers snd then the masoulated Nower was covered with & cotton ball
1o protect cross contamination from other polien until polination was performed on the
fllowmg day. Pollen was collected from nowly opened flowers of 5 male parent on the
day of paflmation. The pollination was ebecuted in the moming during 7,0049.00 gm. The
pollinated flowess were covered with a cotion ball to protect contamingtion fiom undesired
pollen

Advanced generations were produced by selfpollinating one ¥y hybeid to penerate
I3 and backerossing the ¥y 1o cach parent to gensrite ACk, Two BC, populations were
BCR which was denved from Fy x "CMO21" and BC,S from Fy « ‘Bangchang” The F)
genetic pitity was approved using molecular anmysis (Mongkolpom et sl 2004) (data not
shown)

Total seven chili populations including: 10 plants each of the parental virieties
'CMI21" snd ‘ Bangehang', 10 plants each of F) (*CMO21 x *Bangchang') and Fi
("Bangchang” x *CMD21°), 150 Fy, 31 BCIR , and 85 BU;S, were grown in a field at the
Tropical Vegetsbic Research Center (TVRC), Kasetsart Liniversity, Kamphaenaeean
Campus (RLL-KPS), Nakhon I"I!‘h:mh from Janumry to May 2002 Plam spacing was 50 x
100 em” on s mmile rowed bed

Another F; population of 98 individusls were regrown in 3 shade house st the
TVRC from July to November 2003 1o confirm the genetic anilysis of the resitance 10
unthracoose obtained fom the previaus crop, Each plant was planted in a 30-cm plastic
pot. Both paronts and Fy, t2a plants each, were also included.

1.2 Assessmenti of anthracnose resistance
L.20 Preporation of elali fruit for inoculativn. Assessment of ambracnose
resistancs was performed at the Pathology Taboratory of the Asian Regional Confor-Asin
Vegetable Research and Development Conter (ARC-AVRIG), KU-KPS Five fruts
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mature green stage (35 dsys after flowering) were harvested from cach plant. Calyees wers
removed from the harvested fuits. The frults were surface sterilised by soaking in 19%
(wv) sodum hwypochlonie solation for | min, washed twice with distilled water and dried
with paper towels. The fruits were subsequently placed on a stainless siesd rack { 16x18x4
enr’) in & plestic bok (2020 L0 cnt”), winich was (Tiled with 500 mi distilled water

(2.2 Freparation gf incculum: A Thal highly ageressve simgie-spore moiste of
Colletotrichum capsict (Syd ) E ). Butler & Bisby strain number 158!, Conidm from
reven-day-old cultures were harvested by adding 5-10 ml of serilised dimtilled water onto
the culrure grown on potato dextrose apar (FDA) at 27°C under continuous Suorescence,
which was then gemtly swirled 1o disiodge the conidin. The conidia suspension was
filtered through two layers of mushin cloth. Mumber of conldia was counted onder &
micrscopy using a haemocytometer. The concentration of conidia suspension wa finally
udjusted to 107 contdin/mi

V23 Inocudadivn and evalianion of aihracrose: The prepared frults were
inoculared with €. capster using un imjection method modified from Lin, 2002 #293 and
AVRIC Repor 1997 (unpublished data). One ul of the adjusted comdial suspension was
injected into each imdividual fruit at | mm depth uiing an injector Micro syringe™ model
1705 TLL with dispenser PRS00-| (Hamilton, Switzerland), The inoculated fruits wers
incubated in the durk for the first 24 hre, and then'in 12712 hrs light/dark evele gt 25°C

with 10(%% relative humidity: Lesion aren at the inaculated site was messured at 9 davs
after inoculation (MAL)

13 Genetic analysis of anthracnose resistance
Freguency distribution of mean values for lesion areaffruit arcs [LFA) m al] chil
populations was fnvestigated Scparation of phenotypic classes in the F; was based an
difference between the two parents. Segrepation of the resistant and susceptible
phenotypss in the Fs, BCiR and BC;S were détermined to fit s Mendefian ratio using Chi-
0-E)-os]’
2 =316 . 1
wherehy, ) and E sre abserved and expected frequency respectively
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2. ldentification of molecular markers linked to genes for anthracnose resistance
2.1 Plant materials and genomic DNA isolation

Two backeross populations BOCR and BC, S contsining 31 and 85 plant individuals
respectively were nsed to gencrate DINA for marker identification study. These plants were
grown mx fizld & the TYRC, KU-KPS from November 2002 1o May 2005, Fight youns
ind healthy leaves (approximately 200 mg) were detached from sach individusl 3-momth-
cld plant. The leaves were wrapped in an aluminum foil and pluced on ice - Shartly the
leaves were then snap froeen in liguid mirogen and kept 81 -S0°C for subsequent DNA
exiraction. Total genomic DNA was extracted from the frozen leaves using 2 modified
CTAB (cetylmmethylammonium bromide) micraprap method ((Mongkolpors et ],
2004)) DNA was stored in TE buffer (10 mM Tris-HCI, pH 5.0, | mM FDTA. pH 8.0) a1
20

12 Assesament of DNA quality and quantity

EPNA quantity and quality was assessed using & speetrophotometsic method by
measuring the absorbance of DNA solution at 260 and 280 oy with a UV
spoctroptiotometer Geneluan Pro® (Amersham Binaclence, UK) The DNA scluting was
100 fold diluted from DNA stock solution for. 100 ul The DNA quantity was caleulated as
follows,

DNA concentration (ng/jd) = (D x 50} x dilution facton

0D and O ratio inficates DNA purity, which should range 1.8-2.0 for relatively
pood DNA purity (Sambrook ind Russell, 2001,

23 DNA amplification

2131 FRAPD gssavs: Anoptimised PCR condition was obtained from
(Mongkolpom et al,, 2004), which contained 50 ng of genomic DNA, 075 umt of
DyNADym=™ [INA polymemsse (Finnzyme, Finland), 0.24 mM each of dATP, dCTE,
dITF and dGriP (Finneyme, Finland), 0.4 1M of primer, S50 mM KCL, 10 mM Trs-HC
(pH £.0),3 mM of Mgz m & final volume of 25 il 1w nmdred and 1wty firer modom
decamir primess (Operon Technologies, USAY were used to amplify chili DNA

The PCR reaction was performed in a thermal cycler *Cooled-Pakm (Cochett
Besearch, Ausirafia) which was programmed as follows: initial deniturstion ot 34°C for |
min followed by 35 cyeies of 947C for 30 86e, 37°C for 30 sec and 72°C for | minwith
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final extension at 72°C for 3 min Amplified produicts were separated by electrophoresis on
2 1.5% szarose gel in TAE buffer, staitied with ethidinm bromide, visuslised with TV
lumumation, and photographed with a gel documentation system TCX-20M (Vilber
Lourmat, France)

232 EST awayy Sixtéen EST primer pairs, which were developed from esne
expression nalyss of Capsicum anthracnose resistance using MicroarTey approsch
(Mongkalpam O, unpublished data), were used 1o amplify chili DNA. A PCR reaction
contained 50 ng of genamic DNA, 0,75 unll of DyNAzyme™ DNA polymerase, 0.24.mM
cach of AT, SCTP, dTTP and dGTP (Finnzyme, Finland), 0.2 uM each & primer in a
pair, 50 mM KC1 10 mM Tris-HC (pl] 8.0), 2:5 mM of MgCli in 2 final volume of 25

The PCR reacrion was performed in s thermal cycler programmed &s follows: 38
‘cycles of 94°C for | min, S0-60°C for 1 minand 72°C for 2 min with final exension st

TI'C for 7 min Separation and visuslisation of the PCR amplified products were carmied
oul 85 provicusty described

24  Bulked segregant analysis (RSA)

Ten individunls that were extremely resistant were selacted from the BC R, and
gnother ten that were extremely susceptible were selected from the BCi S populations. The
same anicunt of INA from each individinl within the same phenotypic class was pooled
tagether, and thns two DNA bulks *R' and *8' were gencrated. Polymorphisms were
wemified both between the two parental DNA and between the two DNA bulls using 224
RAPD #nd 16 EST primers

25 Linkage snafysis
The markers that were identified it the ‘R’ or 'S’ DNA tuilks were tested with all
individual members of the bulked DNA. Pulative markers were investigated Rurther with
the entire BC;s populstion to determine linkage of the markers and the resistance trait
Segregation distortion of the mrkers was tested whether the segresztion performed in 2
Mendelian fashion for dominznt markes using the Chi-squared poodnessof-fit test
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Resulis and Discussion
1. Genetic analysis of resistance to anthracnose
1.1  Anthracnose development in the parents and F;

Drevelooment of anthracnose symplom was earlisst visually detecied 2t 3 DAL m
‘Bangchang’, while 'CMO21" remained no lésion throughout the study. Meen tesion ares.
of ‘Bangchang” was 6.83 em” ar 8 DAL The evidence of no symptom i "CME T
indicated a high level of resistance.to (7. capsiei sltain 15861 *TMO21" has bean proven Lo
be & high resisant vanely 10 O, gleosporioldey isolate Cg-153 (AVRDC, 1998) In the T
proaeny. mean lesion areas at 9 DAT vere 517 cm® ind 5.83 em” for both Fy ('CMO21" x
‘Bangchang") and Iy (*Bangehang” x *(MO21") respectively

1.2 Inheritance of resistance (0 anthracnose

Mean lesion area a1 9 DAL from each individual plant of all seven chili populations
was roconded. Frequency distribution of mesn Jesion area/frult ares (LFA) from all
populations was ohserved. The LA vales of 'CMO21" and "Bangchang” were
significantly different (0 and 0.24-0.80) withowr overlapping values (Fig 1), All Fys from
both crosses resembled ‘Bangehang” in anthracnose susceptibility with the LEA mnging
from 0.11-0.36 ‘The appesrance of snthracngse symptom in both Fis indieated the
resistance as measured by LFA was n reconsive tralt and was inherited through nuclear
penome.

The distribution of LFA ranged from 0 (0 042 in the BCR, and from 0,12 to 0.99
in the BCS populations {Fig 1), The Fy data were not colloctable in this crop, thus an Fy
poputation was repeated and regrown in 2003, The LFA of the second F ranged froam 0 1o
1,00 (Fig 2) High resistance (no symplom) was able fo transfer from 'CMO021" 10 the Fy
progeny, and was found in 24 of 98 plants in tolal,

Rused on the difference of the LEA values between the parents, two phenotypes.
were considered. The LEA values resembling *CMO21" the resistant parent, wiich was 0,
were classfied a5 resistant, while the LFAs greater than 0 were classified ss susceptible.
Freguency distnbation of resistance and'mmmihﬂity wn the ¥s and BC; popalstions was
investiested. Segresation ratio of rosistance: susceptibility in the Fz and BC R well Gited o
I3 and |* | Mendefian fashian (Table 1). The segregation ratio wasapproved by Chi-
squared test anil suspesied aTecessive Bene conferrng anthracnose resstance.
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Tablz 1 Segj'mmnfrﬂm;nmmaudmampﬂnm (8) 1o anthramese causad

by Colletonsehiim capstci * liﬂﬂfmlhﬂﬂnJlEmdmpﬂﬁﬂHUDﬂi
denved from & eross between *CMO21" and* Bimgchane', 23 evalusted by

contingency Chi-square valucs for poodness-of-fit

Population Mendelian Observed ;& Probatrlity
raticy frequency

(5. R) S R
Crop 1 (2002-3)
CM021 - o Lty . -
Bangchang - 10 0 - -
Fi (CM021 = Bangchang) - 10 (i . =
Fi (Bengohang x OMO21) . 10 0 - -
F=| & L] " L] L
BCR (¥ x CM021) 23] 18 13 08 0,39
BC:S (F x Bangchang) 1:0 85 0 nootmvailable  pot svailahle
Crop 2 {2003)
CMo21 - y (] - -
Bangchany - 1 a . -
Fi (Bangehang x CM021) . 10 0 . .
Fs 331 Lk 24 (.034 08

* No data were svailable

Previcus genetic study in Thailand 1ias reporied that the reslstance (o anthrscnose
m:dmmwwawm{ﬂh et al, 2002). However, the chill
parental maiessls used in that study were different from this carrent report. Tn addition, the
reastance derived from "83-168" varlety wis only moderately resistant. Approximately 30-
90 %4 anthrscnose incidences (fram 3-7 DAT) were detected on the inovulated fmits of the
“$3-168" In contrast. the "CMD21" remained no visnal symptoms throuahout the
expenment (9 DAL,
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2. Identification of moleculsr markers linked to gencs for anthracnose resistance
1.1 Bulked segregant analysis

211 RAPD amalysic: Ol total 224 RAPD brimers screened. 157 produced
polymorphisms hefween the parental DNA yielding 327 and 326 specific markers for
“Bangchang” end "CMO21" respoctively. Up to date, only twa primers A102 and §12
detected polymorphisms between the two INA bulks (Table 2) A2 yonerated two
mirkers, éach of which associated with the résismnee and susoeptibiling. While Ri2
genermted five markers, of which three associnied with the resistance and fwo associated
with the sw=eentibility,

242 ENT analysie OF tolal 16 EST primer pairs used, ten succestfully
amplified the chili parentul DNA. Five produced polymorphisms between the parents, s
only two inchiding OM 4 amd OML generated murkers betwesn the two DINA bulks,
which essocinted with the resistance (Tuble 2,

The markers idenified from BSA hid the prefix gither B or S, which associsted to
the resistance or susceptibility respectively, fullowed by the primer mame. Each marker
was followed by lower-case mimber indicating moleoular weight sze (base pairs) of the
miarker. Therefore, five markers including RA102500, RR 12500, RR S, HOM1 1200 aned
ROMI14 0 were msoctated with the resistance, in the other wordd they were finked in
repulsion phase to the dominant allele of the tralt, Oppositely, the rest four markess e
SliiZume: SR 1200, SR 2nw, 2nd SR 255 were unsociated with the susceptibility, thus
linked in coupting 1o the donnnam allele.

2.2 Linkage analysis

Oy eight candidate markers, excluding ROM) 15 as identified from BSA were
investigated their finkaue with the resistance i, All the markers used in this study were
dominant matkers: The markers in couplinig theoretically sepregate |- | for presence.
sbsstice of fhe merker in the BCIR und do not sepregaie (1 1) m the B8 populations.
‘While the markers in repulsion thearetically scurcgate 15 1 for presence’ shsence of the
marker in the BC, S and do not segregate in the BC{R populations. All the sight markers
tested fitted well with the expected searegation rafio (Table 3)

Conidening the reshstance trait bein conferrad by a recessive gene on ane hand
&nd the identified markers being dominant matkers on the other, anly markers inked in
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voupling to the dominan: allete are informative. Theretore among the elets merkers onily
four S- markers were able to be estimated their % recombination with the frait. SAI0Z5e
appeared 10 be the closest marker 1o the tralt'with 7.41 % recombination {Table 3)

Further marker finkage analysis is being investigated in the F- population Up 1o
date, the investigation has been done with the two EST markers ROM1 15y and ROM 147as,
which showed smilar % recombination of 11.46 and 1042 respectively (Table 4)
Howeves, the segregation of these markers deviated {rom the thearetical 3 | atio. The
begregminn distornon of the markers arose from some resisiant individuals did not preseit
the markers. The PCR amplification of these markers was repomed three fmes and
produced the same results. A sigmificant level ol marker sepregution distortion is generally
found n an imarspecific population, where 27.39% distortion was reported in an
interspecific (oer ((Collard et al, 2003, Winter et o)., 1999 Winter o al_ 2000), and
Approximately SO in Capdonn (. amatim und ©. clitmense, Livingstone of al, 1999)

Future directions

Ta schicve more sccurate linknge annlysis of these identified markers, the markors
(nine i total) ke io be tested further in the ¥y populntion with 98 individuals The Fs
populstion is more informative for recombination analysis than the BCis. More tmarkers
(spproximately 100-200) wilt be generated uiing RAPD, ISSR, EST and STMS 1o
construct & knkage map from this Fy popiilation. The benefits of the map 1o be constructed
are 1o locate the gone canferming the anthracnose resistance, 1o identify quantitative trait

bewci (L) for the resistance, and to identify closely linked markers to the trait and its
Q7L
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Table2 RAPD and EST markers ieniified in “R* and*§" bulks generared from BC,
populstion desived from a cross ‘Bangchang” x *CMGOZ1'

Primer Markers identificd in ‘R’ bulk®  Markers identified in *S" bulk®
Alg2 RAIOZym SAIO2.,
Ri12 RR 12y SR12sw
R 2000 SRi2mwe
SRI1Z24ey
ML ROMI lagg
__OMI4 ROM 4

*Subscripted number indicates size of the DNA feagment in bise pairs

Table3 Segregation und finknge annlysivof the ‘cight candidate matkers identified from
bufied segregant analysia, performing in the BC, populitions grown in 2002.3

Markes — BOGR BC,S %R
" PA*  E'* ¥ Prob PA*  E**  y°  Prob
RAIOZne 2T:0 1= 0 ta - 45 11 1B 047 na
RR12y 280 10 ma - 3945 11 019 066  na
RR1Zs 380 1'0 - /4 1) o oW n
ROMIds 30:0 1-0 na - 36:40 1Itl 199 016 s
SAIO2ee 15012 L1 D33 DS6 WO V0 na - 741
SR 12500 I14 L1 Dol 086 B0 1D na - 31.03
SRIZae 1092 LI 057 045 2.0 10 m - 2.7
SRI2g  I5: 15 111 D4 7 830 10 m - 2857
* mimber of presence. absence of the marker

** expected segregation mtio

*** % recombunation between the marker and the phenotype in the BCya
na = ot availshle
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Table 4 Segmegation end lnkage analyits of the two EST markers idestifiad from bulked
SEgﬁzgﬂmaﬂﬂljﬂ.l,pﬁfunmngmmeFipﬂplﬂmmmmjm3 where the
sspregation of the markers was expected (o be 3: I for presence: shsence

BST murker PA" e Proh Ree
ROMI Tmw - 36 B.00 000486 LL46
ROM 1424 5937 G 30 0.0021 1042

* number of presence: absence of the marker
** % recombination between the marker and the phenotype in the Fs
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SUMMARY

A fast and accyumte gonetic putity tost of F; hybnd plants is essential for séed
produstion and accelerating advanced breeding generations in breoding programs. DINA
technology has great potentisl for enbiancing purity assessment of ybrids. Genetic purity of
three T chili hybirids was datérmined using two molecular marker technigues RAPD and
ISSR. RAPTY analysis successfiilly detected all three Fy hybridity, while ISSR only detected

tywn. This win duc 1o the RAPD marker system producing greater number of markers than the
ISER sysiem



Gﬁimmmwmmmufhsmﬁma production for bath commercial-and
bréeding purposes Morphalogical characreristics of hybrid seed are normally similar
to one of the parents therefore, genctic purity of the hybrd seed s difficult 1o visually assess:
Genetio purity test i$ conventionally conducted by field trials 1o obasrve the mivrphological
characters of the hybnd progeny, whioh takes 2 few months to evaluste: However,
morphological variations are frequently limited for varictsl identification.

The tifc tequircment to have purity field tests has created a great disadvaniage in seed
production husiness, Contracied formers are not pasd until the punty test 1s executed, which
normally tules severs| months 10 prove Fy hybrid seed is penetically rrue - In addition, in criop
breeding procedures, fast determmation of true hybnids are also essemial, 3o advanced
geneentiony can be produced further

Some moleculdr techniques have proven to be excelient toals for identification
purposes. POR-bayed markers such x5 random amplified polymoeplic DNA (Williams o7 al.,
1990) and inter Kimple sequente repest; (Gupta e al, 1994; Zietkiewicz ef al,, 1994) sre
relatively simple and inexpensive compared 1o hybadisation-based markers such as restriction
fragment length polymorphisms (RFLP). BAPD snslysis has been shown to be effective in
varietal identificstion of several crops includitiy potato (Ford and Teylor, 1997), friits (Koller
etal, 1993; Lu ot al., 1998; Elisano of al, 1999, Luo ef al, 2002), Nowers {Takatsy ef af,,
2001, Y smugistd et al,, 2002) and Copsicum (11, 2003)

1S8R markers have been efficiently used for culthvar identification in- crop: plants (11
and Ge, 2001, Yamagishi of al, 2002, Ge of al, 2003} Funhermore, ISSR has successhlly
‘identified sumatic tybrids of ciinis (Scarano erial |, 2002) and potzto (Matthews er afl, 1599).

HBased on the above mformation, the two marker techmiques exhibited s great polential
to dotermine’ genetic purity of Fy hybtid This study simed to compare the effsctiveness of

R#Pﬂmld ISSE marker techmgues to dotermine gencbic punity of three Capsiciem: hybnds.



MATERIALS AND METHODS
Plant materials and genomic INA isolation

Plant materials inciuded three Fy Capsicum hybiids and their six réspective parents
(Table 1), Total genomic DNA was extracted from approximasely 150 me of the youngest
and healthy leaves of 1-month-old Capicum scodiings using & modificd CTAB methad
(Taylor er al, 1995) The quantity and quality of DNA was determined using a
spectrophotometer GensQuant Pro™ (Amersham Biosciences, Cambiidge, UK) by measuring
the absorbance at 260 and 280 mn (Sambrook and Russell, 2001)

DNA amplificution

RAPD assays: Twenty-five decamer primers fram Operon Technologies (USA) were
wsed to amphify the Capxicum DNA. A PCR reaction of 25 4l final volume eonsisted of 50 ng,
penoniie DNA teimplate, | unit of DyNAzyme™ DNA polymersss (Finnzymme, Finland),
f.24 mM ench of JATP, dCTP, dGTP and dTTF, 0.4 uM of RAPD primer, and PCR buffer
with i final concentration of 0.01 M Tris-14C1, 2.5 mM of MgCls, 0.05 M KCL 0.1 mg ml’
gelatin, pH 8.3, The reaction wis subssquéntly performed in & ‘Cooled-Palm' thertiual cycler
(Corbett Research, Australin), which was progmammed as follows: initial denaturition at 94°C
for 1min followed by 35 cycles of 94°C for 30 &, 40°C for 30 » and 72°C for 1min with a final
extensipn at 72°C for S min, Amplificd products were separsted by elactrophoresis on o 1,4%
agarost gel in TAE buffer at 100V, stained with | me mi”' ethidlivm bromide and visualised
with UV illumination: The gel was photographed with gel documentation system TCX-20M
(Vilber Lourmat, Trance). Amplified products were compared with Lamda DNA digested
with KeoRE and Hindlll restriction enzymes {Promess, USA), and their accurate sizes were

determined using PhotoCaptMW® computer software (Vilber Lourmat, France),





