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DNA barcoding of museum specimens of Lymantriidae
preserved in the Royal Museum for Central Africa

Zoltan T. Naay, Floris C. BREMAN & Ugo DALL’AsTA

Summary: Some preserved specimens of the lepidopteran collection of the Royal Museum for Central Africa were used in a pilot
DNA barcoding study. They differed in age, the applied preservation methods and collection sites. Thereby, short and standard DNA
barcode sequences were obtained, and species assignments based on neighbour-joining tree reconstruction were carried out and
compared with morphological identiycation. Our results show that the DNA barcoding approach is able to distinguish lymantriid
species on an efycient way. Furthermore, we show three examples where it also provides with novel information to taxonomic prob-
lems: we found a possibly undescribed species of Leucoma, recovered the possible synonymy of Stracena promelaena and Stracena
pavescens, and found an unexpected genetic diversity of some Porthesaroa species.

Key words: DNA barcoding, Lymantriidae, COIl, Afrotropic

Introduction

The entomological section of the Royal Museum
for Central Africa (RMCA) is specialized in the study
of Afrotropical insects and holds a collection of about
six million specimens. The bulk of this collection was
established in the yrst half of the last century and came
mainly from the Democratic Republic of the Congo,
Rwanda and Burundi. Later and also in recent years,
the collections were enriched with specimens from
other countries, mainly from West and East Africa.

The lepidopteran collection of the section holds
about one million specimens, about half of them be-
long to butterpies, the other half to moths. The fam-
ily Lymantriidae has a moderate size in terms of spe-
cies number including about 2500 described species
(KiTcHInG et. al. 1998). This moth family is represent-
ed in the Afrotropical region by more than 1200 spe-
cies (see the recently launched website of Afrotropical
moths, De Prins & De Prins 2010). The collection of
RMCA possess nearly 40% of the Afrotropical taxa. In
2007, the Joint Experimental Molecular Unit (JEMU)
was founded as a collaborative project between the
Royal Belgian Institute of Natural Sciences (RBINS)
in Brussels and the Royal Museum for Central Africa
(RMCA) in Tervuren. In a joint effort, JEMU assisted
the researchers of the Lepidoptera collection in ob-
taining molecular genetic information based on dry
preserved museum specimens. For comparison, also

freshly collected material was used.

The usefulness of DNA barcoding in species iden-
tiycation of lepidopteran samples is well documented
(e.g. HegerT et al. 2003, 2004, VINcenT et al. 2009).
This approach may assist in sorting unidentiyed sam-
ples into distinct genetic clades but also may lead to
the discovery of undescribed taxa including the re-
covery of cryptic species (e.g. HaueaBaEl et al. 2007).
Our aim here was to perform a pilot DNA barcoding
study of a hitherto underrepresented taxon, the fam-
ily Lymantriidae, with a special focus on Afrotropical
representatives.

Material and methods

Sampling Four series of lymantriid samples repre-
senting the dry collection were selected for molecular
genetic analyses (Table 1). The specimens of the yrst
series were collected in the Democratic Republic of
Congo (Banza, Lubumbashi, Luena and Shaba River),
Kenya (Kakamega Forest) and Ivory Coast (Lamto).
They also differed in age and number of included
representatives. Specimens of the second series came
exclusively from South Africa (Drakensberg Park,
Tswaing Meteorite Crater Res. and the Royal Natal
National Park). Specimens of the third and fourth
sample series came from the Nyungwe Forest, Rwan-
da, but differ in the treatment of leg removal. Speci-
mens of the third series were already spread, i.e. they
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Fig. 1. Neighbour-joining tree based on partial COI se-
quences of the four series of dry preserved lymantriid
samples. Species names are followed by the locality
code (see details in Table 1) in parentheses. The three

specimens marked in bold are photographed (Fig.2).

were relaxed, while in the fourth series the legs of the
insects were taken off before relaxing.

Finally, a series consisted of fresh material collect-
ed in 2009 in the Bia Conservation Area, Ghana.

One or two legs of the selected moth specimens of
the dry collection were removed for genetic investi-
gations. Thereby, great care was taken to prevent any
contamination (e.g. equipment was sterilized by pame
and washed in methanol). Samples were stored dry in
microtubes until processing them. In contrast, legs of
the freshly collected specimens were preserved in ab-
solute ethanol.

Genetic analyses Prior to DNA extraction, tissue
samples were crushed and broken with forceps. Total
genomic DNA was extracted using the NucleoSpin
Tissue kit (Macherey-Nagel) following the manufac-
turer’s instructions. Lysis time was increased (over-
night incubation at 56°C) to allow the tissue samples
to dissolve completely. DNA was recovered from
the membrane with 100ul elution buffer preheated at
70°C to increase yield. In order to avoid contamina-
tion, lab benches were regularly cleaned with DNA-
removal agents (DNA-Away, VWR) and with etha-
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nol. Furthermore, disposable tips with aerosol ylters
were used.

Polymerase chain reactions (PCRs) were carried
out in 4001 end volume containing 1x PCR buffer, 501
of DNA extract, 2.0 mM MgClI,, 0.2 mM dNTPs, 0.02
units/Ol of Tag DNA polymerase (Qiagen PCR Kit)
and 0.4 uM of the forward and reverse primers. The
primers Lep-HybLCO and Lep-HybHCO were used
since this combination was successfully used to am-
plify “DNA barcoding” fragments of the cytochrome
oxidase | (COIl) gene in lepidopterans (WAHLBERG &
WhHeaT 2008).

The PCR proyle started with an initial denatura-
tion of 4 min at 94 °C, followed by 40 cycles of 60 s at
94 AC, 60 s at 46 AC and 60 s at 72 AC. The PCR ended
with a ynal elongation step of 10 min at 72 AC. The
PCR was evaluated on pre-cast 1.2% agarose gels (In-
vitrogen). PCR products were puriyed on NucleoFast
PCR plates (Macherey-Nagel) using vacuum yltering.
Cleaned PCR products were sequenced in both direc-
tions on an ABI 3130xlI DNA sequencer and using
the BigDye Terminator v1.1 chemistry (both Applied
Biosystems).

Data evaluation DNA sequences were checked,
assembled and aligned using the SeqScape v2.5
(Applied Biosystems) software. Basic phylogenetic
analyses were conducted using MEGA v4 (TAMURA
et al. 2007). A simple neighbour-joining tree based
on Kimura 2-parameter (K2P) distances was used to
compare and visualize the obtained sequences. Non-
parametric bootstrapping was used to infer branch
supports.

Results and discussion

The utility of dry preserved material Table 1
shows that sample series had different ages. The yrst
and oldest series included Eudasychira specimens,
this genus was recently revised (DALL’AsTta 2009).
Unfortunately, DNA quality was low which was re-
pected in the relatively low success rate of the PCRs.
Furthermore, only “mini-barcodes” of ca. 300bp were
obtained, although these still allowed species distinc-
tion.

The more recent material from South Africa per-
formed signiycantly better. DNA vyield was still low
but the ampliycation of (at least) the same short frag-
ment was possible in all cases.

Using a third and fourth series of samples, a com-
parison was possible between similar samples col-
lected in the same region (Nyungwe Forest, Rwanda).
These were collected recently (in 2007), the main
difference between both series was related to the re-






