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Fig. 2a: Oxytropis pilosa, Italy, Marche Fig. 2b: O. pilosa, Switzerland, Valais

Introduction

Oxytropis pilosa is a widespread but highly disjunctive relict species that originated in the steppes of the Altai, Siberia, from where
it spread to the West (Fig. 1). Having left the steppe-like areas where its distribution is facilitated by the tumbleweed-like behaviour
of the infructescences, the species is now restricted to extreme xeric habitats such as gypsum or disturbed stony banks (Figs. 2 a-b).

Divergence in species of andOxytropis Astragalus

Additionally, the genetic divergence within was compared to
other taxa within the / complex (2.500/300 species) –
one of the largestAngiosperm genus complexes altogether (Fig. 6).
Species clusters were defined by non-hierarchical single-linkage clustering
(Göker et al. 2009); as threshold the smallest possible distance was chosen
that resulted in all sequences being assigned to the same cluster.
The ENT transformation of Göker & Grimm (2008) was applied to detect
statistically significant differences between the genetic diversity of the
resulting clusters. Molecular divergence within was
insignificantly different from that observed in clusters comprising
numerous accepted and species (Schlee et al., in
press).
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Adeep glance into Oxytropis pilosa

The morphologically very homogeneous was studied by phytosociological and molecular methods (Schlee et al. 2003).
We obtained more than 200 cloned sequences which enabled us to evaluate the intra- and interindividual variability
(Fig. 3). Genetic diversity within individuals is comparable to that within populations. The populations can be grouped into two
main types using the MOD transformation (Göker & Grimm 2008; Fig. 4) and p

. One type is characteristic for the putative stem populations of Russia (Fig. 3). The second
main type replaces the first type throughout Europe, the stem type is completely lost within the most remote
populations in the French Sea Alps (Fig. 4). Mixtures of both types occur within Central Europe and Northern Europe. The data
indicate repeated (post-)glacial exchange between temporally disjunct populations. Unique mutations (Hegau mountains, SW
Germany; Bormio, ItalianAlps; Östergotland, Sweden; Fig. 3) could possibly mirror such nunatak-associated relicts.
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ITS rDNA

rincipal coordinate analysis of uncorrected
distances between the clones (Fig. 5)

gradually

Outlook: Identifying genetic resources beyond species concepts

The outlined methods provide objective means to identify populations which represent evolutionary hot spots. Also,
. These populations should considerably benefit from protection efforts.

Habitats of show dramatic secondary successions due to improper management regimes, highlighting the need for improved protection efforts (cf.
phytosociological relevées, Tab. 1).

relict populations within assumed
homogeneous ranges can be detected easily
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Fig. 3: Part of the alignment of ITS1, 5.8S rDNA, and
ITS2 sequences for (extract only shows
variable positions anywhere in the total alignment). Data
inferred via cloning technique.

Oxytropis pilosa

L.p.pannonicus, Italy, Abruzzo
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1a putative stem type
2a second main type replacing the stem type

1b variant

variants2b 2c 2d

Fig. 1: Distribution map of the obtained types inferred by UPGMA analysis for
(cf. Fig. 4).

O. pilosa

Fig. 6: Maximum likelihood tree
inferred with RAxML (Stamatakis
2006) from and

sequences, including
both cloned and gene bank data.

Astragalus
Oxytropis

Fig. 5: Boxplots of the first (largest)
eigenvector obtained by principle
coordinate analysis of uncorrected
distances between the clones.

sequences were combined
according to their countries of origin:

Russia (R) - Sweden (S).

O.
pilosa

A u s t r i a ( A ) - S w i t z e r l a n d ( C ) -
Germany (D) - France (F) - Italy (I) -

No. S84 S83 S85 R14 R4 R5

Country D D D I A A

Relevée dimension 1 1,5 1 4 0,4 1

Inclination 20 45 45 15 45 5

Exposition SSW SSW S SSO SW SSW

Coverage altogether 60 15 50 75 60 70

Coronilla varia + . . . . .

Peucedanum cervaria v . . . . .

Lotus corniculatus subsp. corniculatus r . . . . .

Galium glaucum 2m 1 . . . .

Aster amellus + + . . . .

Hieracium pilosella + + . 1 . .

Onobrychis viciifolia subsp. viciifolia r v . . . .

Euphorbia cyparissias + + 1 . . .

Sanguisorba minor subsp. minor r + . . . .

Bromus erectus 3 1 1 . r .

Ligustrum vulgare (K) 1 . 1 . . .

Aster linosyris + + 1 . . .

Bupleurum falcatum + + + . . .

Stachys recta + v v . . .

Poa angustifolia v . r . . .

Oxytropis pilosa r + + 2a 1 2b

Salvia pratensis . . r . . .

Fragaria viridis . . r . . .

Trinia glauca subsp. glauca . . . + . .

Helictotrichon versicolor subsp. versicolor . . . + . .

Thymus pulegioides subsp. chamaedrys . . . 2m 2a .

Scabiosa columbaria . . . . 1 +

Festuca ovina agg. . . . . 3 2b

Potentilla alba . . . . r .

Sisymbrium loeselii . . . . r .

Scorzonera cana . . . . r .

Salvia sclarea . . . . . 2a

Dictamnus albus . . . . . v

Arrhenatherum elatius subsp. elatius . . . . . 2a

Lotus corniculatus subsp. hirsutus . . . . . 3

Centaurea scabiosa agg. . . . . . +

Achillea millefolium agg. . . . . . r

Column 1-3: near Tübingen,

4: Abruzzo, 5-6: Lower

Austria.
secondary

stands. Increase of species

numbers and abundances

related to the fringing

c o m m u n i t i e s l e a d s t o

overgrowing of the whilom

open stands (decrease of

). Only disturbances

keep the habitats open and

favour the rare plants.
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Tab. 1: Relevées inferred via Braun-Blanquet approach
(extract).

A allochrous varallochrous EU282972@1

Cluster 2

Cluster 88

Cluster 89

Cluster 4

Cluster 1

Opil003z06ABrenner@88

Opil036z04RUSKaukasus@88

Opil047n22RUSSiberiaAltai@88

Opil029n01IBormio@88

Opil046g16RUSSiberiaAltai@88

Opil007c03IBormio@88

Opil047h26RUSSiberiaAltai@88

Opil003b03ABrenner@88

Opil007c04IBormio@88

Opil036a09RUSKaukasus@88

Opil053z08DHemleben@88

Opil028b01IBormio@88

Opil053z10DHemleben@88

Opil029n05IBormio@88

Opil003m03ABrenner@88

Opil036z05RUSKaukasus@88

Opil029b06IBormio@88

Opil053z02DHemleben@88

Opil063d03FLaRocheDeRame@88

Opil060c06AEichkogel@88

Opil063a07FLaRocheDeRame@88

Opil061b03DHegau@88

Opil037a03IRivaDelGarda@88

Opil013z09CHChur@88

Opil061a01DHegau@88

Opil068b01IValleDAosta@88

Opil001b01DTuebingen@88

Opil031n02IKastellbell@88

Opil062c03FBriancon@88

Opil063c01FLaRocheDeRame@88

Opil003z01ABrenner@88

Opil033b08CHInnVelaz@88

Opil050z13SGotlandLummelunda@88

Opil006m10CHScuols@88

Opil061b01DHegau@88

Opil026z11IPradStilfserjoch@88

Opil031z04IKastellbell@88

Opil033n05CHInnVelaz@88

Opil068b02IValleDAosta@88

Opil048n01DKoennern@88

Opil001a03DTuebingen@88

Opil006b01CHScuols@88

Opil064b01FStJeanDeMaurienne@88

Opil052z02SHegaIsberga@88

Opil001a04DTuebingen@88

Opil001b05DTuebingen@88

Opil064b02FStJeanDeMaurienne@88

Opil006m02CHScuols@88

Opil001a01DTuebingen@88

Opil003a03ABrenner@88

Opil052a03SHegaIsberga@88

Opil052z01SHegaIsberga@88

Opil063c06FLaRocheDeRame@88

Opil040n01CHMartigny@88

Opil006m09CHScuols@88

Opil053z03DHemleben@88

Opil066b01ALienz@88

Opil039n01IRovere@88

Opil066b04ALienz@88

Opil039a07IRovere@88

OpilosaAF121759@88

OoreophilavarjuniperinaAF121755@89

Ohal044c05FQueyras@89

Ohal044c02FQueyras@89

OcampestrisL10802|03@89

OarcvarbarnebyanaAF366322|23@89

OcampestrisvarjordaliiAF366299|301@89

OtananensisAF366344|45@89

OarcvararcticaAF366326|27@89

OarcvararcticaAF366324|25@89

OlambertiiL10806|07@89

OlambertiiAF121753@89

Ocam055b04CHPassCastainas@89

Ocam042z03FColDuGalibier@89

Ocam042z05FColDuGalibier@89

Ocam042z02FColDuGalibier@89

Ocam055b01CHPassCastainas@89

Ocam041z07EPicosPerdidos@89

Ocam041z08EPicosPerdidos@89

Ocam049z03SOelandVickelby@89

Ocam045a01ANDCasamanya@89

Ocam049a02SOelandVickelby@89

OcampestrisvargracilisAF366338|39@89

OcampestrisvargracilisAF366336|37@89

OarcvarbarnebyanaAF366304|05@89

OarcvarbarnebyanaAF366302|03@89

OarcvarbarnebyanaAF366298|300@89

OarcvarbarnebyanaAF366314|15@89

OarcvarkoyukuensisAF366328|29@89

OarcvarbarnebyanaAF366318|19@89

OkobukensisAF366346|47@89

OanertiiEF685971@89

Ocam041z01EPicosPerdidos@89

OarcvarbarnebyanaAF366316|17@89

Ocam045a03ANDCasamanya@89

OarcvarbarnebyanaAF366308|09@89

OarcvarbarnebyanaAF366310|11@89

OarcvararcticaAF366320|21@89

OarcvarbarnebyanaAF366312|13@89

OarcvarkoyukuensisAF366330|31@89

OarcvarkoyukuensisAF366334|35@89

OarcvarkoyukuensisAF366332|33@89

OsplendensAF121761@89

OmulticepsAF121760@89

ObesseyivarventosaAF121756@89

OnigrescensAF366348|49@89

OszovitsiiAF121754@89

OdeflexaL10804|05@91

A. vogelii U50498 99@86

A. cysticalyx AF121682@64

A. milingensis AF521954@78

A. yatungensis AF521955@87

A. hendersonii AF521957@72

A. balfourianus AF521951@57

A. tanguticus AF521956@84

A. sinicus U50502|03@61

A. complanatus U50500|01@61

A. complanatus AF521950@61

A. epiglottis U50506|07@66

A. pelecinus U50518|19@80

A. corrugatus L10774|75@62

A. eucosmus AF121684@67

A. robbinsii varminor U50490|91@67

A. williamsii AF121685@56

A. australis varglabriusculus AF121686@56

A. atropilosulus varvenosus U50504|05@55

Aexs005b02ILaasEyrs@68

A. chinensis AF121681@60

A. hoantchy AF359754@73

A. hoantchy subspdshimensis AF359755@74

A. alopecias U50508|09@52

Aalo004b02FSeealpen225@54

A. lehmannianus AF359756@75

A. sieversianus AF359757@83

A. lepsensis AF359752@76

A. umbellatus AF121683@85

Afri003a06ATannheim@69

A. membranaceus AF359749@77

A. membranaceus varmongholicus EF685969@77

A. propinquus AF359751@82

A. aksuensis AF359753@51

Agly006b03ESoria@70

A. hamosus L10778@71

A. cymbicarpos AF121678@63

A. edulis AF121677@65

A. boeticus AF121679@58

A. uliginosus EF685970@59

A. canadensis L10770@59

A. canadensis varbrevidens U50496|97@59

A. oreganus AF121687@59

A. falcatus U50488|89@59

A. echidniformis U50512|13@49

A. cerasocrenus U50514|15@49

A. peristerus U50494|95@49

A. polycladus AF121676@81

Aalp002b02ATannheim@53

A. alpinus L10760@53

A. nankotaizanensis AF121680@79

A. cicer L10772@50

A agrestis L10758|59@9

A pulchellus L10786|87@39

A chaborasicus L10808|09@17

A asterias L10764|65@11

A tribuloides L10794|95@11

A adsurgens AF121674@7

A austrosibiricus AF359758@8

A adsurgens L10756|57@8

A brandegei L10768|69@13

A sabulonum AF121706@42

A berteroanus EU282983@2

A arnottianus EU282975@2

A arnottianus AF121748@2

A patagonicus AF121746@2

A amatus EU282976@2

A uniflorus EU282986@2

A pickeringii AF121741@2

A garbancillo AF121740@2

A garbancillo EU282987@2

A arizonicus AF121690@10

A nivicola EU282985@6

A didymocarpus DQ403841@20

A didymocarpus DQ403840@20

A didymocarpus DQ403839@19

A didymocarpus vardispermus AF121721@21

A utahensis L10796|97@47

A eremiticus AF121736@23

A lentiginosus varpalans EU282969@5

A layneae DQ403844@27

A layneae DQ403843@27

A layneae DQ403842@27

A chamaemeniscus AF121727@4

A cibarius AF121729@4

A lentiginosus L10812|13@4

A lentiginosus vardiphysus EU282977@4

A lentiginosus varvariabilis EU282970@4

A obscurus AF121701@4

A salmonis AF121735@4

A sheldonii AF121704@4

A reventus AF121702@4

A caricinus AF121734@15

A miser AF121717@32

A molybdenus AF121694@34

A tener AF121697@46

A rattanii AF121712@40

A hallii L10776|77@25

A nuttallianus L10816|17@36

A preussii AF121726@4

A asclepiadoides AF121725@4

A lindheimeri AF121711@29

A neglectus AF121713@35

A lonchocarpus AF121689@31

A ceramicus AF121730@16

A cremnophylA. L10810|11@4

A oocalycis L10784|85@4

A bisulcatus L10766|67@4

A cobrensis AF121720@18

A scopulorum L10790|91@43

A praelongus AF121716@4

A tenellus AF121718@4

A humillimus L10780|81@4

A gilviflorus AF121692@24

A polaris AF121714@38

A rubyi AF121715@41

A leptaleus AF121695@28

A spatulatus AF121732@45

A monumentalis L10814|15@4

A speirocarpus AF121733@4

A alvordensis AF121700@4

A curvicarpus AF121698@4

A tetrapterus AF121728@4

A arthuri AF121739@4

A collinus AF121703@4

A inyoensis AF121737@4

A kentrophyta varimplexus AF121723@4

A sesquiflorus AF121731@44

A woodruffii AF121724@48

A linifolius AF121696@30

A echinatus U50510|11@22

A calycosus AF121691@14

A bodinii U50592|93@12

A mollissimus AF121719@33

A jaegerianus DQ403838@26

A pachypus AF121722@37

A edmondstonei EU282978@3

A monticola EU282982@1

A curvicaulis EU282984@1

A darumbium EU282973@1

A pehuenches AF121747@1

A pehuenches EU282981@1

A johnstonii EU282988@1

A vagus EU282979@1

A douglasii AF121709@1

A oxyphysus AF121708@1

A asymmetricus AF121710@1

A nuttallii AF121705@1

A thurberi L10792|93@1

A allochrous AF121707@1

O. pilosa

other
spp.Oxytropis

Coluteoids

A
s

tr
a

g
a

lu
s

s
.s

tr.

19

78

87

79

88

52

65

96

100

100

34

60

<5

91

93

28
26

N
e

o
-A

s
tr

a
g

a
lu

s

9898

AA

BB
CC

DD

EE

GG

FF

country

in
d

iv
id

u
a
ls

:
c
lo

n
e
s

1
7

2
1

3
4

3
5

3
8

4
6

4
9

5
1

7
4

1
3

6
1

4
9

1
5

4
1

6
7

1
9

0
1

9
6

2
0

2
2

3
5

3
1

8
3

4
1

3
4

2
3

5
2

3
6

4
3

6
8

3
7

6
3

8
7

4
0

2
4

0
3

4
0

4
4

0
5

4
0

6
4

0
7

4
0

8
4

0
9

4
1

0
4

1
1

4
1

2
4

1
3

4
1

4
4

1
5

4
1

6
4

6
1

4
7

0
4

7
8

4
8

6
4

9
8

5
0

2
5

1
5

5
1

9
5

3
9

5
4

4
5

7
0

5
7

7
5

9
0

6
0

5

Opil046g16RUSSiberiaAltai A C T G T C G - A C G G G G G T A T A A G T G C T C G T T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil047h26RUSSiberiaAltai A C T G T C G - A C G A G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil047n22RUSSiberiaAltai A C T G C C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil036z01RUSKaukasus A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil036z02RUSKaukasus A C T G T C G - A C G G G G G T A T A G G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil036z04RUSKaukasus A C T A T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil036z05RUSKaukasus A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T A T C G T A T C A T C T C
Opil066b04ALienz A C T G T C G - A C T G G G G C A T A A G T G C C C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil066b03ALienz A C T G T C G - A C G G G G G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil066b02ALienz A C T G T C G - A C G G G G G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil066b01ALienz A C T G T C G - A C G G G G A C A T A A G C G C T C G A T G C C T A T T G C A C T G T C G C A T C A T C T C
Opil066a03ALienz A C T G T C G - A C G G G G G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil066a01ALienz A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil061b05DHegau A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil061b04DHegau A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil061b01DHegau A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil061a04DHegau A C T G T C G - A C G G G A G C A T A A G T A C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil061b08DHegau A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C C C
Opil061a01DHegau A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C C C
Opil001b02DTuebingen A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil001b01DTuebingen A C T G T C G - A T G G G A G C A T A A G T G T T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil001a01DTuebingen A C T G T T G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil001a03DTuebingen A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A C C A T C T C
Opil001a04DTuebingen A C T G T C G - A C G G G A G C A C A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil001a05DTuebingen A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil001a06DTuebingen A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T T
Opil053z02DHemleben A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T T C T C T C
Opil053z03DHemleben A C T G T C G G A C G G G G G C A T A A G T G C T C G A T G C C T A T T G C A C T G T T G T A T C A T C T C
Opil053z04DHemleben A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil053z08DHemleben A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil053z10DHemleben A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T T G T A T C A T C T C
Opil050a03SGotlandLummelunda A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil050m03SGotlandLummelunda A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil050m08SGotlandLummelunda A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil050m11SGotlandLummelunda A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil050z05SGotlandLummelunda A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil050z13SGotlandLummelunda A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T T T C
Opil051a02SGotlandSjoelgeHamn A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil051z01SGotlandSjoelgeHamn A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil051z04SGotlandSjoelgeHamn A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil052a02SHegaIsberga A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil052a03SHegaIsberga A C T G T C A - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil052b01SHegaIsberga A C T G T C A - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil052b02SHegaIsberga A C T G T C A - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil052z01SHegaIsberga G C T G T C A - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil052z02SHegaIsberga A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C A T T T C A T C T C

Opil040n01CHMartigny A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C

Opil040n02CHMartigny A C T G T C G - A C G G G A G C T T A A A T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C

Opil040n03CHMartigny A C T G T C G - A C G G G A G C T T A A A T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C

Opil040n04CHMartigny A C T G T C G - A C G G G A G C T T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C

Opil040n05CHMartigny A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil012z01FDuranceSGap A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil012z02FDuranceSGap A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil012z04FDuranceSGap A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil012z07FDuranceSGap A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil012z08FDuranceSGap A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C

Opil031n02IKastellbell A C C T T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C

Opil031z01IKastellbell A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C

Opil031z04IKastellbell A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C C G T C G T A T C A T C T C
Opil028a04IBormio A C T G T C G - A C G G G G G T A T A A G T G C T - - - - - - - - - - - - - - - T G T C G T A T C A T C T C
Opil028b03IBormio A C T G T C G - A C G G G G G T A T A A G T G C T - - - - - - - - - - - - - - - T G T C G T A T C A T C T C
Opil029b08IBormio A C T G T C G - A C G G G G G T A T A A G T G C T - - - - - - - - - - - - - - - T G T C G T A T C A T C T C
Opil007c06IBormio A C T G T C G - A C G G G G G T G T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil007c05IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil028b06IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil028b02IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil028b01IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil028a05IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil028a03IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil028a02IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil028a01IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil007a03IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil007a02IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil029b02IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil029b03IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil029b06IBormio A C T G T C G - A C G G A G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil029n01IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A C C T C
Opil029n05IBormio A C T G T C G - G C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G C C G T A T C A T C T C
Opil029z01IBormio A C T G T C G - A C G G G G G T A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil007a01IBormio A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil038n03IAscoliPiceno A C T G T C G - A C G G G A G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil038z06IAscoliPiceno A C T G T C G - A C G G G A G C A T G A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil039a07IRovere A T T G T C G - A C G G G G G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
Opil039n01IRovere A C T G T C G - A C G G G G G C A T A A G T G C T C G A T G C C T A T T G C A C T G T C G T A T C A T C T C
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Fig. 4: UPGMA tree
inferred with PAUP*
(Swofford 2002) from
MOD-transformed ITS
rDNAclones of .O. pilosa


