" BioOne COMPLETE

Characterization of Microsatellite Markers for Baccharis
dracunculifolia (Asteraceae)

Authors: Belini, Camila M. B., Marques, Marcia O. M., Figueira, Glyn
M., Bajay, Miklos M., Campos, Jaqueline B., et al.

Source: Applications in Plant Sciences, 4(3)

Published By: Botanical Society of America
URL.: https://doi.org/10.3732/apps.1500093

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://complete.bioone.org/journals/Applications-in-Plant-Sciences on 24 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Applications in Plant Sciences 2016 4(3): 1500093

Applications

in Plant Sciences
PriMER NOTE

CHARACTERIZATION OF MICROSATELLITE MARKERS FOR
BACCHARIS DRACUNCULIFOLIA (ASTERACEAE)!
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e Premise of the study: Baccharis dracunculifolia (Asteraceae) is a native plant of the Atlantic Forest that is used for the produc-
tion of essential oil. Microsatellite markers were developed for this species to investigate the genetic diversity of three natural
populations.

Methods and Results: Seventeen out of 27 microsatellite loci identified in a genomic library used for the characterization of 315
individuals derived from three natural populations of B. dracunculifolia resulted in successful amplifications. Eleven polymor-
phic loci, ranging from two to seven alleles per locus, were obtained with expected and observed heterozygosity values ranging
between 0.068 and 0.775 and 0.046 and 0.667, respectively.

Conclusions: The microsatellite loci described in this study are tools that can be used for further studies of population genetics

of B. dracunculifolia with a focus on deforested areas and conservation of natural populations.

Key words:

The genus Baccharis L., a member of the Asteraceae family,
is extremely widespread and comprises about 500 species of
herbs, shrubs, and trees. Approximately 120 of these species,
including B. dracunculifolia DC., have been identified in the
deforested areas of the Atlantic Forest and scrubland, occur-
ring in the southeastern, southern, and midwestern regions of
Brazil. The species has vegetative apices that are used as raw
material by honeybees (Apis mellifera) for the production of
green propolis, which is a resinous substance that serves as a
protective barrier against fungi and bacteria in beehives. Aside
from its use for this purpose, B. dracunculifolia contains an
essential oil that is extracted from its leaves and that has an
immense commercial value in the perfume industry. The es-
sential oil, with trans-nerolidol as its main component, has
been regulated by the Food and Drug Administration (FDA)
and used commonly as a flavoring agent in the food industry
(Heywood, 1993; Park et al., 2004; Arruda et al., 2005; Gilberti,
2012; Sforcin et al., 2012).

"Manuscript received 15 September 2015; revision accepted 21 October
2015.

The authors would like to thank Fundacdo de Amparo a Pesquisa do
Estado de Sdo Paulo for the financial support (FAPESP-2012/14136-9,
2013/05052-9).

8 Author for correspondence: camilamoreirab@ gmail.com

doi:10.3732/apps.1500093

altitude; Asteraceae; Baccharis dracunculifolia; microsatellites; population genetics.

Microsatellite markers are especially desirable for plant con-
servation studies as they are codominant in nature, multiallelic,
and widely distributed in the genome (Alves et al., 2014). Here
we developed and characterized 11 microsatellites of B. dra-
cunculifolia, which will be used as a tool for studying the con-
servation genetics of this species.

METHODS AND RESULTS

In March 2012, 315 samples of B. dracunculifolia were collected from three
natural populations in the Atlantic Forest region, at an altitudinal gradient in
Sdo Paulo State, Brazil: Campos do Jorddao municipality (22°25’S, 45°20'W;
1620 m), Campinas municipality (22°31’S, 47°20’W; 680 m), and Ubatuba mu-
nicipality (23°15’S, 45°20’W; 2 m). Voucher specimens were deposited at the
Herbarium of the Instituto Agrondmico de Campinas (IAC; accession numbers:
Campos do Jordao IAC 54.955, Ubatuba IAC 54.956, and Campinas IAC
54.957). The genomic DNA was extracted from leaves, following the protocol
described by Risterucci et al. (2000). A genomic microsatellite library was con-
structed using the protocol adapted from Billotte et al. (1999). The genomic
DNA digestion from one individual of B. dracunculifolia collected in Campinas
was performed with Afal (Invitrogen, Carlsbad, California, USA) and enriched
with microsatellite fragments with (CT)g and (GT)g motifs. Microsatellite-
enriched DNA fragments were linked into pPGEM-T Easy Vector (Promega Cor-
poration, Madison, Wisconsin, USA) and used to transform Epicurean Coli
XL1-Blue Escherichia coli competent cells (Promega Corporation). The se-
quencing reaction with final volumes of 10 UL contained 200 ng of plasmid
DNA, 0.5 pmol SP6 primer, 0.4 uL of BigDye Terminator mix version 3.1
(Applied Biosystems, Foster City, California, USA), 1 mM MgCl,, and 40 mM
Tris-HCI (pH 9.0).
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From 96 clones sequenced with an ABI 3700 automated DNA sequencer
(Applied Biosystems), we identified microsatellites in 40 sequences considering
at least six repeats for dinucleotide and four repeats for tri- and tetranucleotide
motifs, resulting in an enrichment index of 47.06%. Twenty-seven primer
pairs were designed with Primer3 (Rozen and Skaletsky, 1999) and analyzed
with Gene Runner (Spruyt and Buquicchio, 1994). The main parameters con-
sidered for primer design were: GC content of PCR products with amplification
ranging from 50% to 60% and ranging from 150 to 250 bp; primer annealing
temperatures varying from 55°C to 70°C; maximum difference in annealing
temperature between the primer pairs was 3°C and the 5" forward end of each
primer pair was labeled with M13 fluorescence (5-CACGACGTTGTAAAAC-
GAC-3") (LI-COR Biosciences, Lincoln, Nebraska, USA).

Nine samples of B. dracunculifolia, three from each population, were used
during optimization of the PCR conditions, resulting in amplicons for the 11
primer pairs presented in Table 1. The PCR reactions contained 0.5 ng of DNA,
0.10 pL of forward primer (10 uM), 0.10 pL of reverse primer (10 uM), 0.1 uL
of fluorochrome-labeled M13(-29) primer (10 uM), 0.4 pL of dANTP mix
(2.5 mM), 0.75 uL of 1x PCR buffer (50 mM KCI, 10 mM Tris-HCI [pH 8.9]),
0.8 uL of bovine serum albumin (BSA, 2.5 uM), 0.3 puL of MgCl, (50 mM; with
the exception of 0.6 UL of MgCl, [S0 mM] for primer Bd 09), and 0.4 uL of Taq
DNA polymerase, with final volumes of 10 uL. For the primers Bd 06, Bd 13,
Bd 16, Bd 17, and Bd 26, a touchdown cycling program was used before the
regular cycling: 94°C for 4 min, followed by 10 cycles of 94°C for 45 s, 55°C
decreasing to 53°C at 0.5°C per cycle for 1 min, and 72°C for 1 min 15 s.
Afterward, we performed 24 cycles of 94°C for 45 s, with an annealing tempera-
ture of each primer for 45 s, and finally, 72°C for 1 min 15 s was performed
prior to a final extension at 72°C for 5 min. For the primers Bd 09, Bd 14,
Bd 17, Bd 19, Bd 27, Bd 01, and Bd 04, the fixed temperature of 55°C was used.
Polymorphisms were detected in 5% (v/v) polyacrylamide gels in an automated
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sequencer (LI-COR 4300S DNA Analysis System; LI-COR Biosciences). The
loci were genotyped using Saga®T software (LI-COR Biosciences), and the al-
lele sizes were determined with the aid of the IRDye-700 and IRDye-800 sizing
standards (LI-COR Biosciences).

Based on all samples (n = 105) for three populations, 11 loci were polymorphic
and six were monomorphic. In the three populations of B. dracunculifolia,
we detected two to seven alleles per locus and the average number of alleles
per locus was 3.33. The observed and expected heterozygosity ranged from
0.046 to 0.667 and from 0.068 to 0.775, respectively (Table 2). The linkage
disequilibrium and other statistics were estimated with GENEPOP (Raymond
and Rousset, 1995) and hierfstat package (Goudet, 2005) developed for
R program (R Core Team, 2015). No linkage disequilibrium was observed
between the loci pairs after the Bonferroni correction (Weir and Cockerham,
1984).

CONCLUSIONS

This is the first set of microsatellite markers developed for
B. dracunculifolia, a species that needs to be conserved, espe-
cially within deforested areas. We have identified 17 SSR mark-
ers, with 11 being polymorphic in three different populations.
The set of 11 polymorphic SSR markers is a molecular tool
that will be useful for Baccharis researchers interested in pop-
ulation genetics studies and conservation, particularly for those
researchers performing phylogenetic studies on closely re-
lated species.

TasLE 1. Characteristics of the 17 microsatellite markers developed for Baccharis dracunculifolia.
Locus Primer sequences (5-3") Repeat motif T, (°C) Expected allele size (bp) GenBank accession no.
Bd 06 F: TGATCGGATGTGTGTGATGA (TG)4(CT)s 53 187 KR781489
R: GGCTTAGAACGTGGAGTGGT
Bd 09 F: CGCGTGGACTAACCTGTATG (GT), 53 158 KR781490
R: AAATGGAAGTTGGGAACACG
Bd 13 F: CGTGGACTACCCACCTTCTIC (CA)/(CA), 53 191 KR781491
R: TCGTATCAACCTCCTAGCTGTG
Bd 14 F: TGCGTTACACACATTGCTCA (AQ) 53 154 KR781492
R: TCTTGCTTACGCGTGGACTA
Bd 16 F: TCTGCATAGGGCATTTTGTG (CT)6(CT),y 53 181 KR781493
R: GCGAGGAAGAGAGAGATGGA
Bd 17 F: AGGGTGTACCAACGGCTAAC (AC), 53 233 KR781494
R: TGCATAGTGATTCCGATAGATG
Bd 19 F: TTTTTAGGATCGCTCCACCA (TG)s 53 189 KR781495
R: CTCAAGCTATGCATCCAACG
Bd 26 F: CTTCCCCTATTTGATGATGACA (AC),(CA)y 53 238 KR781496
R: CGCGTGGACTAACTTGTCTTT
Bd 27 F: CCCGIGGTTGITTCTTACA (TCC),(CTT), 56 165 KR815901
R: TCCGATACAGTTTATGGCTGT
Bd 01 F: GCTGTCAATGATGCCCACTA (AC), 56 221 KR815902
R: GCCAGACTTGAACCTTGTCC
Bd 04 F: TCATGGTTCATTGGTCTTGA (TC)y4 56 224 KR815903
R: CGAACAATTTGCCCATTAAC
Bd 02* F: CTCTTGCTTACGCGIGGACT (AC)4 53 151 KT321673
R: TTCGTTCGCAGGGAACTATT
Bd 03* F: GCACTGCCATAATCACAAGG (AC); 53 246 KT321674
R: GGATGGGTCCTCATAATCAAA
Bd 10* F: GCCTGGGTGGTACATATCATT (TG)g 53 195 KT321675
R: GTCACAAGACGACCCCAAAT
Bd 11* F: GAGGCTCGCTGTTAGGATTG (CA), 53 222 KT321676
R: GCATAATCGTTGATCGGAAA
Bd 21* F: CTTACGCGTGGACTACATACG (AC)y 53 223 KT321677
R: GGCGCGAATGAATGTAAAAT
Bd 24* F: TGGAATGGACTTTTGGGAAG (AC), 53 237 KT321678
R: CGCGTGGACTAACCTGTATG
Note: T, = annealing temperature.
aThe 5" forward end was labeled with an M13(=29) tail (5"-CACGACGTTGTAAAACGAC-3").
* Monomorphic loci.
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TasLE 2. Estimates of genetic diversity for three populations of Baccharis dracunculifolia based on 11 polymorphic microsatellite markers.*
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Campos do Jorddo Campinas Ubatuba
Locus A H, H, Fis A H, H, Fis A H, H, Fis
Bd 06* 4 0.585 0.296 0.494 1 0 0 NA 1 0 0 NA
Bd 09* 3 0.459 0.046 0.899 4 0.673 0.564 0.162 4 0.381 0.388 -0.019
Bd 13 2 0.503 0.365 0.274 2 0.363 0.269 0.257 2 0.492 0.247 0.498
Bd 14* 2 0.165 0.180 —0.091 2 0.316 0.392 -0.239 2 0.068 0.070 —-0.031
Bd 16* 2 0.406 0.562 —0.385 1 0 0 NA 1 0 0 NA
Bd 17 2 0.413 0.579 —0.402 1 0 0 NA 1 0 0 NA
Bd 19 2 0.447 0.667 —-0.493 1 0 0 NA 1 0 0 NA
Bd 26* 1 0 0 NA 2 0.497 0 1 1 0 0 NA
Bd 27* 3 0.668 0.487 0.272 1 0 0 NA 1 0 0 NA
Bd 01* 3 0.535 0.347 0.351 2 0.096 0.100 —0.048 2 0.079 0.082 -0.037
Bd 04* 7 0.775 0.463 0.403 7 0.708 0.633 0.106 7 0.721 0.519 0.281

Note: A = number of alleles per locus; Fig = fixation indices; H, = expected heterozygosity; H, = observed heterozygosity; NA = not applicable (i.e.,

monomorphic loci).

3All values are based on 315 samples from three populations (N = 105 for each) representing the altitudinal gradient in Sdo Paulo State, Brazil: Campos
do Jordao (22°25’S, 45°20°W; 1620 m), Campinas (22°31’S, 47°20'W; 680 m), and Ubatuba (23°15’S, 45°20'W; 2 m).
*Significant deviation from Hardy—Weinberg equilibrium after Bonferroni correction (P = 0.004).
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