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ABSTRACT

This gudy aimed the identification d cultivars andor lines of Coffea arabica of comnercial interest, using
PCR-RAPD markers. The DNA of groundseds lots of 12 cultivars andor lines were ewaluated with five primers
(Operon OPA 01, OPA 04, OPG 11, OPY 16, and OPX 09) were obtained from a seledion d 56 grimers. The
eledrophaetic profil es all owed distinction among eght cultivars and/orlines as well as heterogeneity between and

within lots of IAPARS9.
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INTRODUCTION

The ingtitution d the Cultivar Protection Law
(# 9456 1997 is imposing profound changes
regarding \varietal identification and dstinction.
Such protection system is based on DUS test.
Cultivars must be distinct (D), uniform (U) and
stable (S), considering the characteristics used to
distinguish them. DUS test invdves the
comparison d new cultivars to the already existing
ones ldy by the observation d phenatypic
characteristics. If the genetic identity controls in
the fidd are nat efficient, and the morphdogical
characteristics of the seads are similar, varietal
mixtures will nat be perceived in the laboratory
cortrol. In fact, physical purity of a seal lot is
easily detected by the sead anayst in the
laboratory. However, as far as genetic purity is
concerned, there will always be doubts when two
or more cultivars present identical or very close
characteristics, thus making the identification
practically impossble.
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Nowadays, techniques that utilize DNA structure
as a tod for genaypes identification (lines,
varigties, populations) are available. The use of
these descriptors, which are neutral in relation to
the eavironment, precise under the genetic point of
view, and rapidly manipulated, reduces the time
and labor of evaluation in characterization and
identification. Because of that they eiminate any
posdble subjectivity that are common in the
clasdc evaluation. Genetic fingerprint becomes an
essntial tod for all species of commercial interest
as wdl as for the cultivars, as far as their DUS
characterization is concerned.

In C. arabica, the genetic uniformity of
populations is higher due to predominant
autogamy. Leves up to 10% of crosspolli nating
have bee reported by Carvalho et al. (1991 and
Anthony et al. (200)). Intraspecific variation was
easily deected by RAPD markers, in C.
canephaa and C. liberica, whereas the primers
assayed failed to reveal polymorphism between C.
arabica accessons (Lashermes et al., 1993.
RAPD markers did nda deect any within-
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collection polymorphism in accesions derived
from spontaneous and subsportaneous trees in
Etiopia (Anthony &t al. 2001). On the other hand,
material originating from Ethiopia and the arabica
sub-groups - C. arabica var. typica and C. arabica
var. bourbon were clearly distinguished by RAPD
markers (Orozco-Cadtillo et al., 1994. RAPD
method appeared to be dfective in resolving
genetic  variations between cultivated, wild
accessons and in dstinct groups of C. arabica
germplasm, suggesting an East-West
differentiation in Ethiopia, the primary centre of
diversification d this gecies (Lashemes & al.,
1996. The aim of this research was to identify and
to dstinguish lines and cultivars of C. arabica of
commercial interest using RAPD markers.

MATERIALS AND METHODS

Sedal lots of 12 different C. arabica commercial
cultivars andor lines were evaluated (Table 1).
DNA was extracted from a singe sead o each
cultivar andor line. Thirty milli grams of each seed
were ground to a fine powder in liquid nitrogen.
The powder was re-suspended in 600 pL of
extraction buffer [100 mM Tris- HCI (pH 8.0), 50
mM EDTA (pH 8.0), 500 mM NaCl, 140 mM -
mercaptoethand, 40 L SDS 20%]. DNA was re-
suspended in 30 pL of TE+RNAse, stored at —
20°C temperature (Ddlaporta & al., 1983, and
qguantified by fluorimetry (DyNa Quant 200
fluorimeter Hoefer).

The Amplification protocol was based on
Williams et al. (1990. The PCR procedure was
performed with 25 ng d genomic DNA, 2.5 mM
buffer 10X [200 mM Tris (pH 8.4), 500 mM
KCL], gdatin 0.01%, 1.5 mM MgCl, 1.25 mM
dNTP, 5 picomols of primer (decamer
oligoruclectide  purchased  from Operon
Techndoges Inc. - OPA 01, OPA 04, OPG 11,
OPY 16 and OPX 09), 1 U of Tag polymerase and
ultra pure water up to 25 yL. The amplifications
were performed in a thermocycler PTC 100™ (MJ
Research), using the temperature program
described by Lashermes e al. (1996: 1 cycle of 4
min. at 94°C followed by 43 cycles of 1 min. at
94°C, 1 min. at 37°C and 2 min. at 72°C, with a
finah extenson d 6 min. a 72C. The
amplifications were analyzed by dectropharesis at
80 V (5V/cm) in agarose gd (1.8%) in the
presence of a 100 pb molecular weight marker.

Gd was gained in a 0.5 pg/mL ethidium bromide
solution, visualized and phatographed by the
KODAK EDAS 120 system (Electrophoresis
Documentation and Analysis System 120. The
experiment was repeated orce.

In arder to verify the corrdation between cultivars
and markers, as well as the tendency of grouping,
a Factorial Correspondence Analysis (FCA) was
performed. Soka and Michener coefficient
similarity (Sokal and Michener, 1958 were
calculated with data provided by the observation
of presence (1) and absence (0) of bands between
pairs of accessons using the formula D, = a+ d
/(a+b+c+d), where a is the number of fragments
shared by accessons i and j; b is the number of
fragments present in i and absent in j; c is the
number of fragments present in j and absent in i
and dis the number of fragments absentsini andj.
A hierarchical classfication (dendrogram) was
obtained from the similarity matrix using the
UPGMA (Unweighted Pair Group Mathematical
Average) method FCA e Sokal and Michener
index were peformed using SAS Satistical
Program (SAS Ingtitute, 1998.

Table 1 - Coffea arabica cultivarglines evaluated
(groups and genetc origin).

Cultivar/Line ‘ Group ‘ Origin

Icatu Preacel AC 3282- Icatu C. canephara x

L101 C. arabica x

Icatu Precocel AC 3282- Icatu C. arabica?

L102

Icatu Preaocel AC 3282- Icatu

L103

Catuai Amarelo IAC 86 Catuai Caturra
Amarelo x
Mundo Novo

Mundo Novo IAC388-17-1  MundoNovo Sumatrax

Mundo Novo IAC 388-6 Mundo Novo Bourbon

Mundo Novo IAC 464 - 12 MundoNovo Vermelho

IAPAR59-L 104 Sarchimor Villa Sarchi x Hik

IAPAR59-L 105 Sarchimor Timor

IPR 99 Sarchimor

Tupi IAC 166933 Sarchimor

Obatéd IAC 166920 Sarchimor
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RESULT S AND DISCUSS ON

From 56 pimes presdected in prdiminary
studies, four primers vyidded dfferentiable
amplification products that were able to generate
polymorphic reproducible bands with sizes
varying from 600 to 1400 pb alowing the
differentiation d cultivars/lines of C. arabica.
Primers OPA 01, OPA 04, OPG 11 and OPY 16
generated 36 bands and among them six were
polymorphic (16.7%). An example of bandng
patterns given by DNA amplification products
after agarose gd dectrophoresis is presented in
Fig. 1. The number of bands produced per primer
varied from 1 to 3 (Table 2).

The distribution d bands and cultivars in the first
plane of FCA represented 65% of the total
variation. The first and second dmensions of FCA
absorbed respectively 41 and 24 %, of the total
inertie (Fig. 2). Tupi was the only cultivar that
presented the band OPA01-1250 bpand dd na
present the band OPY 16-1400bp.

1 2 3 4 5 6 7 8

9 10 11 12

Figure 1 - Random amplified polymorphic DNA from
12 Coffea arabicacultivars using primer OPY-16. Lane
M: 100bp molealar weigth. Tupi IAC 166933 (1),
Obatd IAC 166920 (2), Catuai Amarelo IAC86 (3),
IPR99 (4), Mundo Novo IAC 3886 (5), Icatu Precoce
IAC 3282L103(6), Icatu Preace IAC 3282L101(7),
Icatu PrecocelAC 3282L.102(8), IAPAR-59-L105(9),
IAPAR-59-L104 (10), IAC Mundo Novo 46412 (11),
IAC Mundo Novo 38817-1 (12).

Obatd was the only to present the band OPAO1-
1050 bp The presence of the band OPA01-600 pb
was only observed in both IAPARS9 lots and I catu
Precoce 3282L 101 It was important to ndice that
presence and absence of specific bands in some
cultivars were considered orly for the cultivars
analysed in this study.

Sokal and Michener’s coefficient similarity (1958
was used to determine genetic similarity, consider
the double abscence of bands. According to

Peltier & al. (1994, this mathematical method is
recommended to analyse closer genatypes. In the
dendrogram (Fig. 3), the genetic distance observed
among cultivars and lines are shown.

Table 2 - Number of polymorphic bands and
polymorphism rate obtained by four RAPD primersin
the 12 Coffea arabica culti varg/lines analysed.

Primer sequence | Number | Bands | Level of

(5-3) of bands | Polymor- | polymor -
phics phism

OPAO1 10 3 30

(CAGGCCCITC)

OPAO4 10 1 10

(AATCGGGCTG)

OPG11 07 1 14

(TGCCGGTCGT)

OPY 16 09 1 12

(GGGCCAATGT)

Total 36 6 17

Tupi was na presented in Sarchimor group, as
expected. It was genetically closer to Catuai
Amarelo IAC 86, Mundo Novo IAC 3886 and
Icatu Precoce 382L103 and Icatu Precoce 3282
L102 Tupi did na present the same genetic origin
of this four cultivars. These cultivars were nat
distinguished among ore anather however, such
cultivars did na bedongto the same genetic origin,
therefore they were nat gendtically identicals, as
showved. These results auggested that RAPD
markers were nat efficient enought to dstinct C.
arabica cultivars as detected by Lashermes et al.
(19931996 and Anthony & al. (2001, who
reported that the low levd of molecular
polymorphism detected in C. arabica cultivars was
most probably related to the predominant
autogamy, the recent allotetraploid arigin o the
species that invdve a limited number of plants
from which the cultivars were sdected. On the
other hand, Obata (Sarchimor) was the cultivar
that showed the highest genetic distance, closer to
Sarchimor group [IPR99, IAPAR59 (L105),
IAPAR 59 (L104)], as expected. This grouping
corfirmed the same genesis (Villa Sarchi x
Hibrido de Timor) of this cultivars.

The homogenety of |IAPAR 59 was evaluated
with primer OPX 09 wing 15 indvidualized
seals. The presence of polymorphic bands found
within this cultivar indcated a low heterogeneity
in the lot (data nat shown). Differences were also
detected between two IAPARS9 lots. Lot 104
presented bands OPA01-600 bp and OPA01-700
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bp whereas lot 105 presented orly OPA01-600 bp
This variability could be associated to the
sampling, probable mixtures occurred during
propagation in the fidd o in harvesting and
procesing d seeads. Also, the posshility of cross
pallinating in arabica, which can acaurs up to
10% (Carvalho et al., 1991), could be considered
as an important factor invadved in this results.

It could be necessary to emphatize that arabica
presented a narrow genetic base (Lashermes et al.,
1993, indcating the nead o techniques that could
detect higher levels of polymorphism to dbtain
better distinction, primary for DUS cultivars
evaluatiors.

RESUMO

Clasdcamente, a identificacBo de cultivares do
cafedro utiliza descritores morfolégicos da
semente e da planta em crescimento. O uso de
marcadares moleculares, além de permitir uma

identificacBo  genética precisa, posshilita a
caracterizagdo dos gendipos com menor custo de
méo-de-obra e de tempo, pois a descricdo €
realizada com peguenas quantidades de DNA
genbmico, extraido em qualquer etapa de
crescimento da planta Este etudo Visou a
identificacBo de cultivareslinhagens de Coffea
arabica, de interese comercial para o IAPAR,
utilizandose marcadares do tipo PCR-RAPD.
O DNA de sementes moidas de 12 lotes de
cultivares €ou linhagens foi avaliado com cinco
primers (Operon OPA 01, OPA 04, OPG 11, OPY
16 e OPX 09) obtidos de uma présdecdo de
56 pimers. Os pefis detroforéicos mostraram
diferencas entre oito cultivares/linhagens e uma
baixa heterogeneidade foi detectada dentro de um
lote de IAPARS9 e etre dois lotes deste mesmo
cultivar.
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L 4

OP A01-600bp
L 4

4
0,7 IAP AR 59 - L104

Mundo Novo IAC 388-17-1
L 2 PS *
IAP AR 59 -1L105 OP G11-1000bp
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Icatu P recoce-IAC 3282 -L101

0.0
e IPR99
OP AD1-1250
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OP VY 16-1400bp
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Figure 2 - Firgt plane of a Factorial Correspondence Analysis based on 12 commercial lots of C. arabica
cultivarsand/or linesand 6 DNA/RAPD fragments
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Tupi IAC 166933

Catuai Amaielo IAC-86
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Figure 3 - Dendrogram of the 12 commercia lots of Coffea arabica cultivars and/or lines classfied
acoording to Sokal and Michener Similarity constructed by the UPGMA method
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