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Abstract Seventeen polymorphic microsatellite markers
were developed for the pine processionary moth,
Thaumetopoea pityocampa and organized in three multi-
plex. The number of alleles ranged from 1 to 18 and ob-
served heterozygosities from 0.068 to 0.892. Tests of cross-
amplifications are also reported, and show that these loci
can be used in divergent clades of the same species, and
most of them for the sister species 7. wilkinsoni. These
markers will be useful to develop fine-scale population
genetics study and adapt pest management strategies for
this insect, which was proved to threaten relict pine
populations in the Mediterranean Basin.

Keywords Microsatellites - Genetic diversity -
Thaumetopoea pityocampa

The pine processionary moth Thaumetopoea pityocampa
(Lepidoptera: Notodontidae) is one of the main pests in
Mediterranean pine and cedar forests. It can cause heavy
defoliations that weaken the host tree, which then becomes
prone to secondary pest infestation or draught damage. It
was proved to threaten relict populations of Pinus sylvestris
in southern Spain (Hodar et al. 2003). To investigate fine-
scale population structure and correctly design manage-
ment strategies, polymorphic markers are needed to com-
plement the already existing loci. We here report the
development of 17 new microsatellites.

We used draft genomic sequences available for this
species (Kerdelhué, unpublished data) to design PCR
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primers using QDD (Meglezc et al. 2010) with the fol-
lowing stringent criteria: (1) target microsatellites had at
least seven repetitions, (2) length of PCR products between
90 and 300 bp, (3) flanking regions did not contain either
any homopolymer stretch of more than four bases or any
di-hexa motifs of more than two repetitions, (4) annealing
temperatures optimized to 55 °C and (5) microsatellites
were not compound or interrupted. We finally selected 48
sequences for which primers were designed.

Individuals used for amplification tests were collected
from five localities located in France (Mont-Ventoux,
Southern France and the island of Corsica) and in neigh-
bouring European countries (Sierra Nevada, Spain;
Venostra, Italy; Leiria, Portugal). The DNA of two indi-
viduals per locality was extracted using the DNeasy Blood
and Tissue kit (Qiagen®). For each primer pair, PCR am-
plifications were performed in a total volume of 10 pL
using the Multiplex PCR Kit (Qiagen®). Thermocycling
was performed on a Mastercycler® gradient (Eppendorf)
with the following protocol: 94 °C for 15 min, followed by
35 cycles (94 °C for 30 s, 55 °C for 90 s, 72 °C for 30 s),
and 72 °C for 30 min. Out of the 48 primer pairs, 23 dis-
played clear PCR products on agarose gel electrophoresis,
i.e. one or two clear bands of the expected size. The other
25 primer pairs either did not amplify in some of the 10
individuals or produced multiple bands or smears. The
selected loci were further amplified using forward primers
labelled with the fluorescent dyes 6-FAM, PET, NED or
VIC (Applied Biosystems). The PCR products were visu-
alized using an ABI 3500XL Genetic Analyzer (Applied
Biosystems). Allele sizes were scored against an internal
GeneScan-500 LIZ® Size Standard (Applied Biosystems)
and genotypes obtained using GeneMapper® 5.1 (Applied
Biosystems). Among the 23 screened markers, 17 showed
unambiguous genotype patterns. They were then
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g successfully organized into three PCR multiplex kits using
gl %% § g98488s5s553 the amplification conditions described above (Table 1).
= Two primer pairs previously described, namely Thpit07
Els o= o = © © and Thpitl0 were added in multiplex 3 (A’Hara et al.
Al a9 a Teaas e 2012). The microsatellites were successfully used to
g genotype 2 populations sampled in Portugal (Varges and
Bl 99 ¢ =TI .% Fund
Al Q Q Q A QAQAAQoqQo undao).
« Deviations from Hardy—Weinberg equilibrium (HWE),
Bl oz = oo o =Q o expected and observed heterozygosities and linkage
Al a9 g aaa s aas disequilibrium (LD) were calculated using ARLEQUIN
§ 3.11 (Excoffier et al. 2005). The existence of null alleles
El§ Sc o cococococooe was tested using FreeNA (Chapuis and Estoup 2007).
2 The number of alleles ranged from 1 to 18 and the
Bl o Q@ o= Qo = expected heterozygosity from 0.068 to 0.892 (Table 1).
- Significant departures from HWE (heterozygote deficien-
% % - - o - cy) were detected for five loci in Varges (Ppitl6, Ppit24,
é £l8 d8d o coco=aaaq Ppit37, Ppit41, Ppit46) and for four loci in Fundao (Ppit16,
‘é’ o Ppit33, Ppit35, Ppit41). No primer pair was in significant
1Bl 949 ¢ Tz g LD in both populations.
= Cross amplification was also tested in divergent
v . . . .
s |2 populations of T. pityocampa including the Eastern North
Bl F Q@ T Lo . . . . .
g|&q]|a daa da dadaaadaaada African (ENA) clade, in four lineages of the sister species
§ 3 T. wilkinsoni and in three congeneric species. Amplifica-
e Ele o o Zzogog NN tions were mostly successful in all clades of T. pityocampa
S Ay N (o N eN] — [o I o NN o\ NN o\ BN e RN o\ ] . . | .
2. and T. wilkinsoni, and 8 to 10 loci could be useful for the
Q .
h= %; « + o« - © = = = other tested species (Table 2).
g Al S A = S o= Q=0 ==
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