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ABSTRACT

A new baridine species, Melanobaris troodi Stiiben, n. sp., associated with
Odontarrhena troodi (Boiss.) Spaniel, Al-Shehbaz, D.A. German & Marhold
(Brassicaceae) is described from Mt Olympus (‘Chionistra’) of the Troodos
massif in Cyprus. The new species has been distinguished morphologically
and molecularly from its sister taxa M. margaritae Korotyaev & Friedman
and M. amanicola (Pic) from the Middle Eastern mainland, using traditional
and innovative (such as 3D-scanning) optical microscopy methods within the
framework of integrative taxonomy. A Neighbour-joining tree and Bayesian tree
for the mtCO1 gene are presented and a p-distance matrix is compiled for 12
related species of the genus Melanobaris Alonso-Zarazaga & Lyal, mainly from
the Mediterranean Region. It is pointed out that a high endemism rate can be
assumed for many ground-dwelling, flightless Melanobaris species in isolated
mountain massifs and on islands. Morphological methods alone are certainly not
helpful for recognition of these very similar, often cryptic, species. Molecular
analysis is indispensable in such cases, above all in new descriptions.

KEYWORDS: Barcoding, integrative taxonomy, molecular analysis, morpho-
logy, neighbour-joining tree, new species, host plants, 3D scan, Cyprus, Israel,
Turkey.

INTRODUCTION

Melanobaris Alonso-Zarazaga & Lyal, 1999 and Aulacobaris Desbrochers des
Loges, 1892 are among the most speciose baridine genera in the Palaearctic Re-
gion. Some West Palaearctic species of Melanobaris and Aulacobaris have long
been regarded as notorious cabbage pests, especially on the roots and stems. This
has changed with the introduction of modern agricultural practices, pesticides and
insecticides, and some of these species have actually become very rare (Curculio
Team 2007; Prena et al. 2014). Recently, new flightless species of Melanobaris have
been repeatedly reported from isolated mountain massifs (Korotyaev & Ismailova
2011; Korotyaev & Friedman 2011). The present case can even be seen as an
illustration of a double geographical isolation manifested by an ‘Inselberg’ situated
on an island. One such mountain is Mt Olympus, or ‘Chionistra’, in the centre of
the densely forested Troodos Mountains, which is the highest (1952 m a.s.l.) peak
on the island of Cyprus. In the complex geological setting of the island (McPhee &
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van Hinsbergen 2019), the uplift of the 90-million-year-old Troodos ophiolite started
in the late Miocene and continued during the Plio-Pleistocene (Robertson 1977;
Kinnaird et al. 2011; Morag et al. 2019). It is thus unsurprising that Mt Olympus is
known to harbour unique flora and fauna. A total of 100 plant endemics are reported
for the Troodos zone alone, including 45 local endemics (Viney 1994). A number
of endemic weevils have already been reported from Chionistra (Stiiben & Jacob
2023), including Otiorhynchus crassicollis Stierlin, 1861, Psallidium chionistrae
Alziar, 2006 and Strophomorphus exophthalmus Pelletier, 1999. In this paper, we
describe a new Baridinae species Melanobaris troodi and record it in association
with the endemic Brassicaceae Odontarrhena troodi (Boiss.) Spaniel, Al-Shehbaz,
D.A. German & Marhold.

MATERIALS AND METHODS

The following institutional acronyms are used in this article: CURCI — Curculio
Institute (Monchengladbach, Germany); ZFMK — Zoological Research Museum
Alexander Koenig (Bonn, Germany); SDEI — Senckenberg Deutsches Entomo-
logisches Institut (Miincheberg, Germany).

The new species was first collected on the joint excursion of the Curculio Institute
(Germany, Mdnchengladbach) to Cyprus on Mt Olympus in April 2010 (Stiiben et
al. 2012), and on another three research trips by the first author; additional speci-
mens were sifted from the detritus under the presumed host plant Odontarrhena
troodi (Brassicaceae) in 2023 and 2024, and described and designated here as the
holotype and paratypes.

All images in this article were taken by the first author using the focus stacking
method. Various bridge cameras from the Panasonic Lumix series (FZ200/FZ300 /
FZ1000 II) and different attachment lenses (e.g. from Raynox) were used, which
made it possible to generate extreme depth-of-field images—on which every bristle
can be seen in detail—in a photo box (Puluz) with just a few (maximum 10-20)
single shots. Further intermediate macro lenses were not necessary for the extremely
miniaturised habitus images shown here.

The aedeagi and the female genitalia embedded in glycerine were photographed
directly using a simple microscope with a standard Canon pocket camera (Stiiben
2011).

The description of the new species is visually supplemented with 3D scanning
by Christoph Braun (Fig. 8). The 3D reconstruction of the female paratype was
done using a DISC3D Scanner (Strobel ef al. 2018; Fig. 1) and the associated
control software provided by the manufacturer Small World Vision (https://small-
worldvision.com). For the optical configuration, the pre-set “XS” was used. Scanning
was done with the standard pose program of 360° and a step size of 10° for the
azimuth and the elevation. With these settings, 89 individual images were taken
for each stacked image and in total 396 stacked images from different perspectives
were taken. The images were then used for 3D reconstruction of a digital model
of the paratype in Agisoft Metashape Professional (Version 2.0.4) to create a PDF
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LED light globe

Fig. 1. Powerful 3D scanners such as the DISC3D in the Museum Koenig (Bonn, Germany) will play
an increasing role in the description of new species in entomology in the future. We have
now made a start on this in weevil research at the Curculio Institute.

file with an integrated 3D model and a scaled Wavefront file (.obj, Appendix 1),
allowing for digital measurements of the model in millimetres.

In integrative taxonomy, however, every image-rich representation of a morpho-
logical description of a new species must also include a molecular classification,
which should be more than just a supplement (in addition, the barcode of a new
species must not be missing).

The sequencing of the CO1 mtDNA of the species reported herein was mostly
done in the SDEI’s molecular laboratory. Sequences of some previously barcoded
Melanobaris and Aulacobaris species were contributed by the molecular laboratory
of the ZFMK. Both barcoding endeavours were managed by the CURCI as part
of the Molecular Weevil Identification Project, which has largely been run by the
first author since 2008 (Schiitte et al. 2013, 2023; Stiiben et al. 2015). Specimens
of all barcoded species listed here can be found in the reference collections of the
ZFMK and the first author. The extracted DNA is stored at the ZFMK and SDEI
facilities for further molecular studies. The sequences of the new species and most
of the reference species used in this work can be found in Appendix 2, a few have
already been deposited in GenBank.

Extraction of the DNA was performed on whole animals using the E.Z.N.A. Tissue
DNAKit (Omega Bio-tek Inc., Norcross, USA) and according to the manufacturer’s
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Holotypus

Melanobaris troodi sp.n. 'S
Cyprus: Olympos, 1825m 2mm

© P. E. Stiben/CURCI

Fig. 2. Holotype of Melanobaris troodi n. sp., habitus (dorsal, lateral and ventral) and aedeagus (ventral
and lateral).

instructions (Stiiben & Kramp 2019). A section of the mtCO1 gene (‘Folmer region’,
658 bp) was amplified using the primers LCO1490-JJ and HCO2198-1J (Astrin &
Stiiben 2008).

The holotype of Melanobaris amanicola (Pic, 1905) housed in the Museum Na-
tional d’Histoire Naturelle, Paris, could not, most regrettably, be studied (Stiiben
2023: 2).
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TAXONOMY
Order Coleoptera Linnaeus, 1758
Family Curculionidae Latreille, 1802
Subfamily Baridinae Schoenherr, 1836
Genus Melanobaris Alonso-Zarazaga & Lyal, 1999
Melanobaris troodi Stiiben, n. sp.

(Figs 2,3,6,8,9)
LSID: urn:Isid:zoobank.org:act:0C6D8F52-12A7-4C1C-8EF7-95DA76E0BOF4.

Etymology: The species name refers to the host plant Odontarrhena troodi, ende-
mic of the Troodos Mountains on Cyprus.

Diagnosis: The new Melanobaris species is—in terms of its morphology—closely

related to two other species from the southeast of the Mediterranean Region:

Baris amanicola Pic, 1905 from the Turkish Amanus Mountains extending along

the Mediterranean coast, a species that was transferred to the genus Melanobaris

by Korotyaev and Friedman (2011), and Melanobaris margaritae Korotyaev &

Friedman, 2011 from Israel, described in the same publication.

In fact, the new species M. troodi described herein shares the body outline with
M. amanicola, especially the strongly constricted area immediately behind the
anterior margin of the pronotum (Korotyaev & Friedman 2011: fig. 3). We acknow-
ledge the excellent outline drawings of the aedeagus (Korotyaev & Friedman 2011:
figs 5, 6, 8), according to which, there is not even an approximate resemblance to
the species from Cyprus described here. This is obviously also true for the isolated
punctate pits on the flanks of the pronotum (Korotyaev & Friedman 2011: fig. 1),
which do not show any of the condensed puncture rows typical for M. troodi.

The habitus of the new species has much more in common with the endemic
species M. margaritae from the Israeli part of the Hermon massif (south-western
flank), which is known from an altitude of more than 1700 m a.s.l. However, the
following differences in characteristics should be sufficient to distinguish the
species morphologically (unfortunately, no molecular results are yet available for
this species):

— The new species from Cyprus is—at the first glance—significantly larger,
3.5-4.0 mm (vs 2.9-3.5 mm);

— The pronotum is much more densely punctate, the deep punctures are more
numerous (Fig. 1 vs Fig. 4);

— The deep punctures fused into rows on the sides of the pronotum is a remarkable
feature (vs distinctly separate punctures in M. margaritae);

— Immediately behind the anterior margin of the pronotum the sides are rather
suddenly strongly constricted; behind the constriction almost to the base sub-
parallel (vs behind the front edge laterally significantly less constricted; the sides
up to the base arcuate);

— Rostral dorsum noticeably humped and bulged at base; clearly visible in the
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© P.E. Stiiben / CURCI

Fig. 3. Paratype of Melanobaris troodi n. sp., habitus (dorsal and lateral) and female genitalia (A,
spermatheca; B, ovipositor; C, spiculum ventrale).
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females of M. troodi, Fig. 3 (vs rostrum without basal bulging, evenly curved in

lateral view, Fig. 4);

— Scutellum triangular (vs transverse and rectangular);

— Aedeagus with sides of median lobe slightly rounded (vs median lobe parallel-
sided);

— Cornu, but especially collum (duct lobe) (swollen in M. troodi vs narrower in
M. margaritae) and ramus (gland lobe) (more humped, slightly slanted anteriorly
in M. troodi vs less and evenly humped in M. margaritae) of the spermatheca
differently shaped (Fig. 3 vs Fig. 5).

Another species—very similar to M. margaritae but also significantly larger—is
the flightless M. gulnarae Korotyaev & Ismailova, 2011 with the host plant Mat-
thiola daghestanica (Conti) N. Busch (Brassicaceae) from the northern Caucasus
mountains of Inner Dagestan (Untsukulsky Distr.). However, this species has a matt
upper side of the body, and a parallel-sided aedeagus with a strongly narrowed tip.
In addition, the species is broader, especially the elytra (1.15—1.19x as long as the
pronotum width!) in contrast to the slender habitus of M. froodi.

Description: The species is strikingly similar in many characteristics to Melano-
baris margaritae Korotyaev & Friedman, 2011. In order to avoid repetition, the
description focuses primarily on the differences of the new species.

Body length 3.5—4.0 mm (without rostrum); body, including rostrum and ap-
pendages, shining pitch-black.

Head: Rostrum, that of males 3.3, that of females 4.1x as long as wide between
antennal insertions, almost parallel-sided, becoming abruptly somewhat narrower
immediately near base; in lateral view strongly curved, hook-shaped, with hump-like
obtuse bulge immediately near base (striking feature); more finely punctate dorsally,
on sides of rostrum coarse punctures flow together into long and deep grooves;
club-shaped scape of antennae about as long as funicle; 1* antennomere (pedicel)
ca. 1.2x as long as wide, following six antennomeres clearly wider than long and
becoming subsequently wider towards barely separated, short-oval club.

Pronotum: As long as wide, densely punctate, with puncture spacing mostly of
diameter of a long-oval puncture; on flanks punctures often only separated from
each other by narrow ridges and form long and deep grooves (flowing together)
towards underside; pronotum abruptly constricted immediately behind anterior
margin (particularly pronounced in males); sides subparallel or straight, slightly
converging and only more strongly incurved immediately near base.

Scutellum: Triangular.

Elytra: Elongate, 1.5—1.6x as long as wide, widest at end of basal quarter, rounded
to elongate oval towards tip, with very narrow, groove-like striae and many times
wider intervals with single row of punctures each; 7" and 8" striae end well before
base.

Legs: Short, profemora just reach posterior margin of eyes, metafemora end far
in front of elytral apex (at level of 4" abdominal segment), densely punctate, each
puncture with a fine, recumbent bristle.
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Paratypus
Melanobaris margaritae Korotyaev & Friedman, 2011 ¢
Israel, Mt. Hermon, 2000 m 2mm

© P. E. Stiben/CURC!

Fig. 4. Paratype of Melanobaris margaritae, habitus (dorsal and lateral) and aedeagus (ventral and
lateral).

Underside: Pro- and mesothorax with dense, deep pit-like punctures, only sepa-
rated from each other by narrow ridges. The 1%, long abdominal ventrite somewhat
more densely (ca. half puncture diameter between punctures) and not quite as deeply
punctate; following ventrites 2—4 with only very fine and sparse punctation, while
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ventrite 5 densely punctate and covered with short bristles apically. Abdominal
ventrites 3 and 4 combined about as long as ventrite 2.

Aedeagus: With long median lobe oval rounded towards tip and slightly rounded
laterally, evenly bent dorso-ventrally.

Female genitalia: Spermatheca, ovipositor (genocoxites and styli) and spiculum
ventrale as in Fig. 3A-C.

Holotype: & “Cyprus, Olympos, Artemis Trail, 34°56°1”N 32°52°24”E, 1825 m, Alyssum troodi
[Odontarrhena troodi], 11.11.2023, sifting, leg. Stiiben (FO10)” (SDEI), DNA (mtCO1) collector no.
4019-PST (see CO1-sequence in Appendix 2).

Paratypes: Cyprus: 29, same data as holotype, coll. Stiiben (SDEI); 19, same data as holotype,
“13.11.2023 (FO15)”, coll. Stiiben; 29, same data as holotype, “11.3.2024 (FO 18)”, coll. Stiiben;
13,29, “CY — Lemesos, Troodos, Chionistre, 1900 m, 25.5.2023, under Alyssum troodi & cypricum,
leg. Ch. Makris”, coll. Makris, Stiiben.

Distribution: Endemic to Cyprus.

Biology: This flightless and ground-dwelling species was sieved from under its
supposedly host plant Odontarrhena troodi (Boiss.) (formerly Alyssum troodi) (Fig.
6). Ch. Makris (Limassol, Cyprus; pers. comm. 2023) also mentions Odontarrhena
cyprica (Nyar.) (formerly Alyssum cypricum) as a probable host. The adults stay
mainly near the root collar, so they cannot usually be knocked off the 10—15 cm high,
perennial semi-shrub and probably, therefore, remained undetected for a long time.
In the insectarium, the species was only occasionally found on the plant itself.

The occurrence of the new species seems to be restricted to the summit area of
Mt Olympus at 1825 m a.s.l. However, as the crucifer can also be found at lower
altitudes above 1300 m, the occurrence of M. troodi should also be checked there.
The larvae and pupae of the new species remain unknown to this day.

The only allied to M. troodi species of which the circumstances of its collection are
known is M. margaritae on Mt Hermon (Israel). Melanobaris margaritae is rarely
collected and to date only eight specimens have been found, all on the top of Mt
Hermon. All type specimens were collected at 2000 m a.s.l. The circumstances of
the collecting of the older specimens in the 1970—1980s are unclear; however, they
were most probably swept from the vegetation as both David G. Furth (Alticinae
specialist) and the late dipterist Fini Kaplan were collecting nearly exclusively by
sweeping, and it was unlikely they picked tiny weevils from the ground or dug them
out of the soil. The two specimens found in 2010 were collected at the bottom of
the Bol'an Valley (Fig. 7) with pitfall traps — the weevils probably stayed near the
root collar, similarly to M. troodi. On 2 March 2018, two additional specimens were
found by the second author at 1700 m a.s.l., most probably by sieving fallen leaves
as sweeping was impossible in that season.

We assume that the host plant of M. margaritae from Mt Hermon is related to
that of M. troodi, belonging to the genus Odontarrhena C.A. Mey. or to the closely
related genus Alyssum L.

Thirteen species of Alyssum have been recorded recently from Israel and the
adjacent countries, mainly from high altitudes, both in the Mediterranean zone
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Paratypus

Melanobaris margaritae Korotyaev & Friedman, 2011 Q
Israel, Mt. Hermon, 2000 m 2mm

© P. E Stiben/CURCI

Fig. 5. Paratype of Melanobaris margaritae, habitus (dorsal, lateral and ventral) and female genitalia
(A, spermatheca; B, ovipositor; C, spiculum ventrale).

and in the desert (e.g. Mt Ramon in the Negev), with four species occurring on
Mt Hermon (Danin & Fragman-Sapir 2024). Alyssum strigosum Banks & Sol. is
widely distributed throughout the country; the other three species are found only
on Mt Hermon at high altitudes: the very rare Alyssum baumgartnerianum Bornm.
in the alpine tragacanth belt on the west-facing wind-beaten slopes; scarce Alyssum
murale Waldst. & Kit. in the alpine tragacanth belt; and a slightly more common
Alyssum szovitsianum Fisch. & C.A. Mey. occurring throughout Mt Hermon and
in the northern and north-eastern parts of the Golan Heights. These three Alyssum
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Fig. 6. Summit region of Mt Olympus (‘Chionistra’) of the Troodos massif in Cyprus with the new
baridine Melanobaris troodi and its supposedly host plant Odontarrhena troodi.

species are potential hosts of M. margaritae; in particular A. murale, which has
been transferred from Alyssum to Odontarrhena (Spaniel et al. 2015; Royal Bo-
tanic Gardens Kew 2024) and, therefore, is the closest candidate to the assumed
host of M. troodi (Fig. 7).
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Fig. 7. Mt Hermon (Israel) with last snowfields and the Bol'an Valley in May 2019; the yellow cushions
with Alyssum are clearly visible between the rocks (photos by A.L.L. Friedman). Below:
Alyssum murale Waldst. & Kit., one of the potential host plants of M. margaritae (photos
by Ori Fragman-Sapir, from Danon & Fragman-Sapir 2024).

DISCUSSION

Nineteen species of the crucifer-associated Baridinae living on Brassicaceae and
Resedaceae, including seven Melanobaris species and 12 Aulacobaris species, have
already been molecularly classified by Prena et al. (2021) according to a different
subsection of the mtCO1 gene (819 bp) from that used here. Five winged species
of Melanobaris (M. morio, M. carbonaria (Boheman, 1836), M. atramentaria
(Boheman, 1836), M. laticollis (Marsham, 1802) and Melanobaris sp. nr. laticollis)
appear monophyletic in the Bayesian tree, even with low support values, while M.
erysimi and M. hochhuthi clustered paraphyletically in a subtree of Aulacobaris
(with either A4. lepidii (Germar, 1823) or 4. ochsi (A. Hoffmann, 1950)).
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Fig. 8. 3D scan of the new species, a female of Melanobaris troodi (paratype) from Mt Olympus on
Cyprus. Note: The 3D graphics can only be activated in the downloaded article. Then, click
on the picture and allow 3D content if your PDF reader is asking you for permission (see
info bar under the menu). Further information on the technical specifications of the scanner
is provided in the Material and Methods section.

Twelve of a total of 30 Melanobaris species (15 of which are known from Europe)
are barcoded here for the first time. The ‘Folmer region’, comprising standard base
pairs in the CO1 gene and relatively well conserved, has been used for comparison
for many decades and has a high variability to generate reliable results with a high
differentiation potential at the species level (Folmer et al. 1994).

In addition to the already barcoded Melanobaris atramentaria (Czech Rep.),
M. laticollis (Poland) and M. carbonaria (Slovakia) (Schiitte et al. 2013, 2023;
Stiiben ef al. 2015), and thanks to Jens Prena who kindly furnished us with further
species from various locations for sequencing, we were able to include another eight
Melanobaris species: M. sinapis galliae (Tempére, 1961) (France), M. steppensis
(Roubal, 1935) (Slovakia), M. cf. nigritarsis (Boheman, 1844) (Romania), M.
dalmatina (H. Brisout de Barneville, 1870) (Greece), M. quadraticollis (Boheman,
1836) (Italy), M. elevata (Reitter, 1899) (Spain), and M. atronitens (Chevrolat, 1861)
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Fig. 9. Neighbour-joining tree for 12 Melanobaris species and 8 Aulacobaris species associated with
Brassicaceae and Resedaceae.

(Morocco)—all determined by Jens Prena—and M. troodin. sp. (Cyprus) (Appendix
2). With another species Melanobaris morio (Boheman, 1844) (in Hendrich et al.
2015), our effort results in an unbalanced mtCO1 neighbour-joining tree (which
includes 12 Melanobaris species occurring throughout Europe and partly also
in Northern Africa and the Near East) (Fig. 9), which does not take into account
different mutation rates and back mutations, but which allows an initial assessment
of phylogenetic relationships (especially at the species level). A Bayesian tree for 20
species of baridines associated with the Brassicaceae and Resedaceae with bootstrap
support on branches is shown in Fig. 10.

At present, we do not anticipate a revision of the Melanobaris species, which
include black-coloured taxa that are difficult to distinguish morphologically, es-
pecially in Asia, because the molecular database and the number of species available
to us are still too small. As in the study by Prena ez al. (2021), a few metallic-blue
Aulacobaris species, A. lepidii (mainly on Rorippa species) and A. picicornis
(monophages on Reseda lutea L.), cluster paraphyletically in the otherwise already
quite ‘monophyletic’ Melanobaris tree. The new species M. troodi from Cyprus
appears as a sister taxon of M. elevata from Siles (Spain), with the p-distance 13.83%
(Table 1). The overall morphological appearance of the Iberian species, which differs
from M. troodi in the laterally strongly convex pronotum and the broadly rounded
elytra, suggests that we are dealing with a more distantly related species (Fig. 9),
not only in geographical terms.
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Table 1. P-distances of the mtCO1 gene of 12 Melanobaris species and 1 Aulacobaris species that
were sequenced by us. The very high distance values of well over 13% among the Melanobaris
species are striking, as we only know them from the more than 400 species of the Western Palaearctic
Cryptorhynchinae (e.g. Echinodera, Kyklioacalles, Torneumatini), most of which are endemic and
always flightless (see Schiitte ef al. 2023 for details).

) “
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M. sinapis galliae | 0.1717 | 0.1457 0.2157(0.1678|0.1782|0.1663 | 0.1692 | 0.1802 [0.1713 ] 0.1670 [ 0.1775 | 0.1933
M. steppensis 0.2345/0.2101]0.2157 0.2146 | 0.22870.2522 1 0.1902 | 0.2408 | 0.2024 | 0.2101 | 0.2165 {0.2133
M. cf. nigritarsis {0.1396]0.1193]0.1678 | 0.2146 0.192710.1426 | 0.1798 | 0.1485 [ 0.1542 1 0.1459 | 0.1603 | 0.1806
M. dalmatina 0.2046 | 0.1854|0.1782 | 0.2287 | 0.1927 0.2084 | 0.1668 | 0.1876 [0.1724 | 0.1947 | 0.1694 | 0.1928
M. quadraticollis 0.1653|0.1374{0.1663 | 0.2522 | 0.1426 | 0.2084 0.205510.1439 (0.1945]0.1674 | 0.1451 | 0.2148
M. elevata 0.19180.1816]0.1692 | 0.1902 | 0.1798 | 0.1668 | 0.2055 0.1831]0.1383|0.1650 | 0.1623 |0.1802
M. atronitens 0.1605|0.1627|0.1802 | 0.2408 | 0.1485 | 0.1876 { 0.1439 | 0.1831 0.1886(0.18490.1327 | 0.2123
M. troodi 0.19030.1800|0.1713 | 0.2024 | 0.1542 | 0.1724 | 0.1945 | 0.1383 | 0.1886 0.149210.1718 | 0.1765
M. morio 0.1644|0.1518]0.1670 { 0.2101 | 0.1459 | 0.1947 | 0.1674 | 0.1650 | 0.1849 | 0.1492 0.1623 10.1905
M. carbonaria 0.154810.1358|0.1775 | 0.2165 | 0.1603 | 0.1694 | 0.1451 | 0.1623 | 0.1327 |0.1718 | 0.1623 0.2001
A. ochsi 0.193810.1995]0.1933 {0.2133 | 0.1806 | 0.1928 | 0.2148 | 0.1802 | 0.2123 | 0.1765 [ 0.1905 | 0.2001
1.00 Sibinia_sodalis_Spain_Andalucia_-_outgroup_-_
1.00 A.ochsi_France_Alpes_Maritimes_4049-PRE
1.00 M.steppensis_Slovakia_Nitra_4048-PRE
1.00 M.dalmatina_Greece_Metsovo_4051-PRE
1.00 100 Aulacobaris_fallax_ltaly_Sicily_GB-MK891763
00 1100 Aulacobaris_caerulescens_Cyprus_Kato_Drys_4070-PST
L M.sinapis_galliae_France_Alpes_Maritimes_4047-PRE
1 M.quadraticollis_ltaly_Sicily_4052-PRE
0.53] 1.00 M.atramentaria_Slovakia_Komarno_334-JKR
062 Melanobaris_atramentaria_Slovakia_Nitra_2523-PSP
0.55 1.00 o E
0.86 M.nigritarsis_Romania_Dobroudja_4050-PRE
100 1__00LM laticollis_Poland_403-RGO
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- 1.00

0.93 - Aulacobaris_cuprirostris_Spain_Zaragoza_Aragon_1263-PST_GB-MK891294
1.00 Aulacobaris_gudenusi_Hungary_Pest_megye_1166-JKR_GB-KC784032
0.01

Fig. 10. Bayesian 50% majority rule consensus tree built from mitochondrial CO1 for 20 species
of baridines associated with Brassicaceaec and Resedaceae (Appendix 2), with bootstrap
support on branches. The analysis was run for 20 million generations.
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Unfortunately, the molecular characteristics of the morphologically considered
(see the differential diagnosis above), closely related, also flightless (brachypte-
rous) and endemic sister taxa from the neighbouring mainland of the Near East,
M. amanicola and M. magaritae, are missing so far. This also applies to M. gulnarae
described from the northern Caucasus mountains of Inner Dagestan. We suspect
that these ground-dwelling species from very high altitudes in various mountain
ranges are isolated endemics, which, with their strikingly slender habitus, probably
fall into the species complex of Melanobaris dalmatina, whose type series possibly
contains several species (J. Prena, pers. comm.). These very similar, sometimes
even cryptic species can probably only be unambiguously identified through the
molecular analysis.

And last but not least, the alleged proof of M. dalmatina in south-eastern Turkey
(Diyarbakir province) and the hasty assumption that the species has recently spread
on the Brassicaceae Myagrum perfoliatum L. (Ozaslan & Bolu 2015) already appears
highly questionable. Once again, it should be clearly emphasized that without
knowledge of the type material and above all without a ‘molecular corroboration’,
one should not embark on such thin ice of species identification, even in ecology.
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Appendix 1

3D scan of a female paratype of Melanobaris troodi n. sp. from Mt Olympus,

Cyprus. More information on the technical specifications of the scanner can be

found in the Materials and Methods section.
https://doi.org/10.5281/zenodo.14551900

Appendix 2

Overview of the exact location data and mtCO1 sequences (658bp) of the Melano-
baris and Aulacobaris species associated with Brassicaceae and Resedaceae (see
also the data already deposted in GenBank for some of the species in Fig. 9).

Note. In the opinion of the first author and others (Stiiben 2022; Mulcahy et al.
2022), the barcode of new or first-time barcoded species should always be an integral
part of the first description or re-description and should not be deposited separately
elsewhere, often without illustrations or a morphological reference. This is the only
way to ensure permanent availability and meaningful embedding in a descriptive
context (integrative taxonomy). In addition, citation-free transfers from gene banks
into sometimes arbitrarily composed selection potpourris of sequences should be
avoided as far as possible. In practice, the PDF version also enables immediate ac-
cess to the CO1 sequence listed below for further scientific studies.

>Melanobaris troodi (Holotype): 4019-PST / Cyprus, Olympos, Artemis Trail, 34°56'01.48"N
32°5224.33"E, 1825 m, Odontarrhena troodi, 11.x1.2023, sifting, leg., det., coll. Stiiben.

AACACTATATTTTATTTTTGGATCATGATCAGGATTGGTAGGAACTTCTTTAAGAATCT
TAATCCGAGCAGAACTAGGAAACCCAGGAAATCTAATTGGTGATGATCAAATTTATAA
TACAATTGTCACCGCACACGCATTTATTATAATTTTCTTTATAGTAATACCCATTATAATT
GGAGGATTTGGAAATTGATTAGTCCCATTAATATTAGGAGCCCCTGATATAGCTTTTCCTC
GAATAAATAATATAAGATTTTGACTACTTCCCCCATCACTTTTCTTATTGCTAATAAGAAATAT
TATTGATAAAGGAACTGGAACTGGATGGACAGTTTACCCACCCCTATCAACTAATATTGCT
CACGAAGGAGCCTCAGTAGATTTAGCAATTTTTAGATTACATATAGCTGGAATCTCTTC
TATTTTAGGAGCAATTAATTTTATTTCAACAGTAATTAATATACATTCATCTGGAATAAAATTA
GATCAAATATCCTTATTTGTATGAGCTGTAAAAATTACTGCAATTCTTCTTCTTTTATCATTAC
CAGTTTTAGCAGGTGCTATTACTATACTTTTAACTGACCGAAATATTAATACTTCTTTTTTT
GATCCTGCCGGAGGAGGAGACCCAATTTTATACCAACATTTATTT

>Melanobaris atramentaria: 334-JKR / Slovakia, Komarno, Virt env., 47°45'35.247"N 18°2025.833"E,
112 m, Erysimum sp., 19.v.2011, sweeping, leg., det. J. Kratky, coll. ZFMK.

AACATTATATTTTATTTTTGGAACTTGATCAGGCATAATAGGAACATCTTTGAGTATTAT
TATTCGAGCAGAATTAGGAAATCCAGGTAACTTAATTGGAGACGACCAAATTTATAATA
CAATTGTAACAGCCCATGCATTTATTATAATTTTTTTTATAGTTATACCAATCATAATTGGAG
GATTCGGAAATTGATTGGTACCTTTAATACTCGGAGCACCTGATATAGCTTTTCCTC
GAATAAATAATATAAGATTTTGATTATTACCCCCAGCTATATTTTTTTTACTGATAAGTAGAAT
TATTGATAAGGGAGCTGGTACTGGGTGAACAGTGTATCCACCCTTATCAGCAAACATT
GCCCATGAAGGAGCTTCTGTAGATTTAGCAATCTTCAGATTACATATAGCAGGAGTATCTTC
TATTCTAGGGGCAATCAATTTTATTTCAACTGTAATTAATATACACTCATCAGGAATAAAAAT
AGATCAAATATCCCTATTCGTATGAGCTGTTAAAATTACAGCTATCCTTCTCCTTCTT
TCTTTACCAGTACTTGCTGGAGCAATTACGATACTATTGACTGATCGAAATGTCAACA
CATCTTTTTTTGACCCTGCAGGAGGAGGGGACCCAATCTTATACCAACACTTATTT



150 ISRAEL JOURNAL OF ENTOMOLOGY, VOL. 53, 2024

>Melanobaris atramentaria: 2523-PSP / Slovakia, Nitra, SW Bu¢, 47°46'56"N 18°25'10"E,110 m,
Syrenia cana, 18.v.2014, leg., det. P. Sprick, coll. ZFMK.

AACATTATATTTTATTTTTGGAACTTGATCAGGCATAATAGGAACATCTTTGAGTATTAT
TATTCGAGCAGAATTAGGAAATCCAGGTAACTTAATTGGAGACGACCAAATTTATAATA
CAATTGTAACAGCCCATGCATTTATTATAATTTTTTTTATAGTTATACCAATCATAATTGGAG
GATTCGGAAATTGATTGGTACCTTTAATACTCGGAGCACCTGATATAGCTTTTCCTC
GAATAAATAATATAAGATTTTGATTATTACCCCCAGCTATATTTTTTTTACTGATAAGTAGAAT
TATTGATAAGGGAGCTGGTACTGGGTGAACAGTGTATCCACCCTTATCAGCAAACATT
GCCCATGAAGGAGCTTCTGTAGATTTAGCAATCTTCAGATTACATATAGCAGGGGTATCTTC
TATTCTAGGGGCAATCAATTTTATTTCAACTGTAATTAATATACACTCATCAGGAATAAAAAT
AGATCAAATATCCCTATTCGTATGAGCTGTTAAAATTACAGCTATCCTTCTCCTTCTT
TCTTTACCAGTACTTGCTGGAGCAATTACGATACTATTGACTGATCGAAATGTCAACA
CATCTTTTTTTGACCCTGCAGGAGGAGGGGACCCAATCTTATACCAACACTTATTT

>Melanobaris laticollis: 403-RGO / Poland, ad. Janowiec, 51°3222"N 21°53'25"E, 7.v.2011, leg.,
det. R. Gosik, coll. ZFMK.

AACATTATATTTTATTTTTGGAGCTTGATCAGGAATAGCAGGGACATCTTTAAGAATCCT
CATTCGAGCAGAACTAGGAAACCCTGGAAATTTAATTGGAGACGATCAAATTTATAATA
CAATTGTAACAGCCCATGCATTTATTATAATTTTTTTTATAGTTATACCAATCATAATT
GGGGGATTCGGAAACTGGCTAGTGCCCCTTATATTAGGGGCCCCTGATATAGCCTTTC
CCCGAATAAATAATATAAGATTCTGATTACTACCCCCATCAATATTTTTTTTATTAATAAGTA
GAATTATTGATAAAGGAGCAGGAACTGGTTGAACAGTATATCCACCTTTATCAACAAATATT
GCCCATGAAGGAGCATCTGTTGATTTAGCAATCTTTAGATTACATATAGCAGGAGTATCCTC
TATCTTAGGAGCAATTAATTTTATTTCTACTGTAATTAACATACATTCATCAGGAATAAAAATA
GACCAAATATCCCTATTCGTATGAGCCGTTAAAATTACAGCTATCCTTTTACTTCTCTCAT
TACCTGTGCTTGCCGGAGCAATTACCATATTATTAACTGACCGAAACATTAACACATCAT
TCTTTGACCCAGCCGGAGGAGGAGACCCAATTCTATACCAACATTTATTT

>Melanobaris laticollis: 2846-PST / Portugal, Madeira, Sao Vincente: Rota da Cal, 32°47'52"N
17°01'46"W, 322 m, ruderal vegetation, 30.xi.2015, beating, leg., det. Stiiben, coll. ZFMK.

AACATTATATTTTATTTTTGGAGCTTGATCAGGAATAGCAGGGACATCTTTAAGTATCCT
CATTCGAGCAGAACTAGGAAACCCTGGAAATTTAATTGGAGACGACCAAATTTATAATA
CAATTGTAACAGCCCATGCATTTATTATAATTTTTTTTATAGTTATACCAATCATAATT
GGGGGATTCGGAAACTGGCTAGTGCCCCTTATATTAGGAGCCCCTGATATAGCCTTTC
CCCGAATAAATAATATAAGATTCTGATTACTACCCCCATCAATATTTTTTTTATTAATAAGTA
GAATTATTGATAAAGGGGCAGGAACTGGTTGAACAGTATATCCACCTTTATCAACAAATATT
GCCCATGAGGGAGCATCTGTTGATTTAGCAATCTTTAGATTACATATAGCAGGAGTATCCTC
TATCTTAGGGGCAATTAATTTTATTTCCACTGTAATTAACATACATTCATCAGGAATAAAAAT
AGACCAAATATCCCTATTCGTATGAGCCGTTAAAATTACAGCTATCCTTTTACTTCTCTCAT
TACCCGTGCTTGCCGGAGCAATTACCATATTATTAACTGACCGAAACATTAACACATCAT
TCTTTGACCCAGCCGGAGGCGGAGACCCAATTCTATACCAACATTTATTT

>Melanobaris sinapis galliae: 4047-PRE / France, Col du Ferrier, Alpes-Maritimes, 43.714°N 6.864°E,
1040 m, 5.v.2018, leg., det. Prena, coll. Stiiben.

AACATTATATTTTATTTTTGGGGCATGATCTGGAATAGTAGGAACTTCCTTAAGAATTT
TAATTCGAGCAGAATTAGGTAACCCCGGAAATCTAATTGGAGATGATCAAATTTATAATA
CAATTGTAACAGCCCATGCATTTATCATAATTTTTTTCATAGTAATACCAATTATAATT
GGGGGGTTCGGAAACTGACTCATCCCCCTAATATTAGGGGCCCCTGACATAGCTTTC
CCCCGAATAAATAATATAAGATTTTGGCTTTTACCTCCATCTCTATTTCTTTTATTAACAAGAA
GAATTATTGATAAGGGGGCAGGAACTGGCTGAACAGTTTACCCGCCTTTATCCACAAATATT
GCCCATGAAGGAGCCTCTGTTGATTTGGCAATTTTTAGATTACACATAGCTGGAGTATCTTC
TATTCTAGGAGCAATTAATTTTATTTCAACTGTAATTAATATACAATTATCAGGTATAAAAATA
GATCAAATATCCCTATTTGTATGAGCAGTAAAAATTACTGCAATTCTTCTACTTCTATCTCTC
CCAGTTCTTGCTGGAGCAATTACTATATTATTAACTGATCGAAATATCAATACATCCTTCTTT
GATCCGGCAGGTGGAGGAGACCCAATTTTATACCAACATCTATTT
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>Melanobaris steppensis: 4048-PRE / Slovakia, Kolinansky vrch, Nitra, 48.349°N 18.192°E, 345 m,
8.1x.2022, leg., det. Prena, coll. Stiiben.

AACCTTATACTTTATACTCGGAAGATGAGCTGGAATAATTGGAACCTCCTTAAGACTTCT
CATTCGAATAGAATTAGGGACCCCTAGAAGACTAATTGGAGATGATCAAATTTATAAT
TCAATTGTTACAGCACATGCCTTTATTATAATTTTTTTCATAGTAATACCAATTATAATT
GGAGGATTTGGAAACTGATTAGTCCCTCTAATATTAGGAGCTCCTGATATAGCATTCCCTC
GAATAAATAATATAAGATTCTGATTATTACCTCCATCACTATTTTTACTCCTAATAAGAATAAT
TATTGATAAAGGAGTAGGCACTGGATGAACAGTGTACCCCCCATTATCTACAAATATT
GCCCACGAAGGAGCTTCAATTGATCTAGCAATCTTTAGTCTTCACATAGCAGGAATCTCATC
CATTCTCGGAGCTATCAATTTCATTTCAACAATTATCAACATACATTCTTATAGAATAAAATTA
GACCAAATATCCCTATTTGTATGAGCCGTAAAAATCACAGCAGTTCTTCTTCTTCTATCAT
TACCTGTTTTAGCAGGAGCAATCACTATACTATTGACTGACCGAAACATTAATACCTCTT
TCTTTGACCCAGCAGGAGGAGGAGACCCAATTTTATATCAACACTTATTT

>Melanobaris cf. nigritarsis: 4050-PRE / Romania, Macin, Dobroudja, 45.246°N 28.123°E, 10 m,
20.v.2018, leg., det. Prena, coll. Stiiben.

AACATTATATTTTATTTTTGGAACTTGATCAGGAATAGTTGGCACATCCATAAGAATCCT
TATTCGGGCAGAACTAGGAAATCCAGGTAATTTAATTGGTGATGATCAAATTTATAATA
CAATCGTGACAGCCCATGCATTTATTATAATTTTTTTCATAGTTATACCAATCATAATCG
GAGGATTCGGAAACTGATTAGTTCCCCTAATACTTGGGGCCCCTGATATGGCTTTC
CCCCGAATAAATAATATAAGATTCTGATTACTACCCCCATCAATATTCTTATTATTAATAAGAA
GAATTATTGATAAAGGAACAGGGACCGGATGAACAGTTTATCCACCACTATCAACAAATATT
GCCCATGAAGGAGCATCCGTAGATTTAGCAATTTTTAGACTACACATAGCTGGAGTATCATC
TATTTTAGGAGCAATCAATTTTATCTCTACTGTAATTAATATACATTCATCTGGAATAAAAATA
GATCAAATATCCCTATTTGTATGAGCTGTTAAAATTACGGCTATCCTTCTTCTCCTCTCATTAC
CAGTATTAGCCGGAGCAATTACAATATTATTAACTGATCGAAATATTAATACATCTTTTTTT
GATCCTGCTGGAGGAGGAGACCCAATCTTATACCAACACTTATTT

>Melanobaris dalmatina: 4051-PRE / Greece, Metsovo, West Makedonia, 39.770°N 21.183°E, 1160 m,
28.iv.2023, leg., det. Prena, coll. Stiiben.

AACCTTATATTTTATTTTTGGTGCCTGATCTGGAATAACCGGAACCTCCTTAAGAATCT
TAATCCGAGCAGAATTAGGAAACCCGGGAAACCTTATTGGAGATGATCAAATCTATAA
TACAATCGTTACTGCCCATGCATTTATTATGATTTTCTTCATAGTAATACCAATTATAATT
GGGGGATTCGGAAATTGACTAGTTCCATTAATACTCGGTGCACCTGATATAGCCTT
TCCCCGAATAAACAATATAAGATTCTGACTTTTACCCCCCTCTTTATTTTTACTATTAATAA
GAAGAATTATTGATAAAGGAGCTGGAACAGGTTGAACAGTTTACCCCCCTTTATCAAC
CAATATTGCTCATGAAGGAACCTCTGTAGACCTAGCAATTTTTAGCTTACATATAGCAG
GAATTTCCTCAATCTTAGGGGCAATTAATTTTATTTCAACAGTAATTAATATACATTCATC
CGGTATAAAAATAGACCAAATATCTTTATTTGTATGAGCTGTAAAAATTACCGCAATTCT
TCTTCTTCTTTCGTTACCAGTATTAGCAGGAGCCATCTCCATATTATTAACTGATCGAAATAT
TAATACCTCTTTTTTTGATCCTGCAGGTGGGGGCGATCCAATTCTTTATCAACATTTATTT

>Melanobaris quadraticollis: 4052-PRE / Italy, Gela, Sicily, 37.101°N 14.264°E, 32 m, 10.iv.2022,
leg., det. Prena, coll. Stiiben.

AACATTATATTTTATTTTTGGGGCTTGATCAGGAATAGTAGGTACCTCCTTAAGAATTCT
TATTCGAGCTGAGCTAGGAAATCCAGGTAATTTAATTGGAGACGATCAAATTTATAATA
CAATTGTAACAGCCCATGCATTTATTATAATTTTTTTTATAGTTATACCAATTATAATTGGAG
GTTTTGGAAATTGGCTAGTCCCCCTGATACTAGGAGCCCCCGACATAGCTTTCCCCCGAT
TAAATAATATAAGATTTTGACTTCTACCCCCATCAATATTTTTTTTATTAATAAGTAGCCT
CATTGATAAAGGAGCAGGGACTGGGTGAACGGTGTACCCACCCCTCTCAACAAATATT
GCCCATGAAGGGGCATCTGTAGATTTAGCAATTTTTAGCCTACATATAGCCGGAGTATCCTC
CATTTTAGGAGCAATTAATTTTATCTCAACTGTAATCAATATACATTCATCTGGAATAAAAAT
AGACCAAATATCTTTATTTGTATGGGCAGTTAAAATTACAGCTATCCTTCTTCTTCTTTC
CCTCCCGGTACTCGCAGGGGCAATCACTATATTACTAACTGATCGAAATATTAACACATC
CTTTTTTGACCCCGCTGGGGGAGGAGATCCTATTTTATACCAACATTTATTT
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>Melanobaris elevata: 4053-PRE / Spain, Siles, Castilla, 38.377°N 2.518°W, 1410 m, 21.v.2019, leg.,
det. Prena, coll. Stiiben.

AACCTTATATTTTATTTTTGGAACTTGGTCAGGAATAGTAGGAACCTCATTAAGAATC
CTAATTCGAGCAGAATTAGGGAATCCTGGAAATTTAATTGGTGATGATCAAATTTATAATA
CAATTGTTACTGCACATGCATTTATTATAATTTTTTTCATAGTTATACCTATTATAATTGGAG
GATTTGGTAATTGACTAGTACCACTAATATTAGGAGCCCCTGATATAGCCTTTCCTC
GAATAAATAATATAAGATTCTGACTACTTCCTCCTTCTCTATTTCTACTATTAATAAGAA
GAATAATTGATAAAGGAGTAGGAACTGGGTGAACAGTCTACCCCCCTTTATCAACAAA
TATTGCTCACGAAGGAGCCTCAGTAGACCTTGCAATTTTTAGTTTACATATAGCTGGAATT
TCTTCAATTCTTGGTGCAATTAATTTTATTTCAACAGTAATAAATATGCATTCTTCAG
GAATAAAAATAGATCAAATACCTTTATTTGTTTGAGCTGTAAAAATCACTGCGATCCTC
CTTCTTTTATCTTTACCAGTTCTAGCCGGAGCAATTACTATACTATTAACTGACCGTAATAT
CAATACTTCTTTTTTTGATCCTGCAGGAGGAGGAGACCCAATTTTATACCAACATTTATTT

>Melanobaris atronitens: 4057-PRE / Morocco, Zaida, 32.777°N 4.935°W, 1500 m, 17.1i1.2018, leg.,
det. Prena, coll. Stiiben.

AACATTATATTTTATTTTTGGAGCTTGATCCGGAATAGTAGGAACATCGCTAAGTATC
CTAATTCGAATAGAATTAAGAAATCCCGGTAATTTAATTGGAGATGATCAAATCTATAATA
CAATTGTAACAGCTCATGCATTTATTATAATCTTTTTTATAGTTATACCAATTATAATTGGT
GGATTTGGGAACTGATTAGTACCCCTAATACTTGGGGCACCTGATATAGCCTTCCCCCG
TATAAATAATATAAGATTTTGACTTCTACCCCCATCAATATTTTTTTTATTAATAAGTAGAAT
TATTGATAAAGGAACTGGAACTGGATGAACAATTTACCCCCCCCTATCAACAAATATTACA
CATGAAGGAGCCTCTGTAGATTTAGCAATTTTCAGCCTACATATAGCGGGGGTATCCTCGAT
TCTTGGGGCAATTAATTTTATCTCAACTATAATCAATATACGCTCATCTGGAATAAAAATA
GATCAAATATCTTTATTTGTATGAGCCGTAAAAATCACAGCTATTCTTCTTCTCCTTTCTTTAC
CAGTACTAGCAGGGGCAATTACTATATTACTTACTGATCGAAATATCAATACATCTTTTTTT
GACCCTGCCGGAGGAGGAGATCCAATTCTATACCAACATTTATTC

>Aulacobaris ochsi: 4049-PRE / France, Col du Ferrier, Alpes-Maritimes, 43.714°N 6.864°E, 1040 m,
5.v.2018, leg., det. Prena, coll. Stiiben.

CACATTATATTTTATTTTTGGAACATGAGCAGGAATAATTGGAACATCCATAAGAATTCTAAT
TCGAGCAGAACTTAGAAATCCGGGAAATCTAATTGGAGATGATCAAATTTATAATAC
TATCGTAACTGCTCATGCATTTATCATAATTTTCTTCATAGTAATACCTATTATAATTGGAG
GATTTGGAAATTGATTGGTACCCTTAATACTAGGAGCTCCAGATATAGCCTTCCCAC
GAATAAATAATATAAGATTTTGACTTCTACCTCCGGCCTTATTTTTCTTACTAATAAGAA
GAATTATTGATAAAGGAGCAGGAACTGGATGAACAGTCTATCCCCCTCTATCTTCAAA
CATAGCCCATGAAGGAACCTCAATTGACTTAGCTATTTTTAGATTACATATAGCAGGAATT
TCTTCAATTTTAGGAGCAATTAATTTTATTTCAACTGTTATTAATATACATTCTTCAG
GAATAAAACTAGATCAAATATCACTATTTATCTGAGCTGTGAAAATTACAGCAATTCTC
CTTCTATTGTCCTTGCCTGTATTAGCAGGTGCAATTACTATATTATTAACAGACCGAAATAT
TAACACCTCTTTCTTTGATCCTGCTGGAGGAGGGGACCCAATTTTATACCAACACTTATTT

>Aulacobaris caerulescens: 4070-PST / Cyprus, 1 km E Kato Drys, 34°51'01"N 33°18'57"E, 532 m,
Brassicaceae, 3.ii1.2024, leg., det. coll. Stiiben.

CACATTATATTTTATTTTTGGAGCATGGGCAGGTATAGTAGGAACCTCCCTAAGAATTT
TAATTCGAGCAGAATTAAGTAATCCCGGAAATTTAATTGGAGATGATCAAATTTATAATA
CAATTGTAACCGCACATGCATTTATTATAATTTTCTTTATAGTGATACCTATCATAATT
GGAGGATTTGGAAATTGATTAGTACCTTTAATACTAGGAGCTCCAGATATAGCTTTCCCTC
GAATAAATAATATAAGATTTTGATTACTTCCTCCATCACTTTTTTTATTATTAATAAGAAGAAT
TATTGATAAAGGAGCAGGTACTGGGTGGACTGTATACCCACCTTTATCAGCAAATATTGCG
CATGAAGGAGCATCAGTTGACTTAGCTATTTTCAGGTTACATATAGCAGGTATCTCATC
CATTTTAGGGGCTATTAATTTTATTTCAACAGTACTTAATATACACTCTTCAGGAATAAAGA
TAGATCAAATATCTCTATTCGTTTGAGCTGTAAAAATTACTGCAATTTTACTTTTATTATCAT
TACCAGTTTTAGCTGGAGCTATTACTATACTACTTACTGATCGAAATATTAATACTTCTT
TCTTTGACCCAGCTGGAGGGGGAGACCCAGTGTTATACCAACACTTATTC
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