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OZET

KIRIKKALE ILINDE YETISEN APIACEAE FAMILYASINA AIT BAZI
TURLERDE MOLEKULER TAKSONOMIK BIR CALISMA

ERTAS, Seref
Kirikkale Universitesi
Fen Bilimleri Enstitlsu
Biyoloji Anabilim Dali, Yiiksek Lisans Tezi
Danisman: Prof. Dr. Yusuf MENEMEN
Ocak 2013, 100 sayfa

Bu calismada Kirikkale ili ve ¢evresinde yayilis gosteren Apiaceae familyasina ait 46
bitki 6rnegi 2010 yilinda yapilan arazi c¢aligmalar1 ile toplanmistir. Toplanan bu
orneklerin 8 tanesinin tohumundan, 37 tanesinin ise -20 °C’de bekletilmis taze
yapraklarindan genomik DNA’lar1 izole edilmistir. NUkleer Ribozomal DNA ITS
bolgeleri, 1TS4, ITS5 ve modifiye ITS5 primerleri kullanilarak Polimeraz Zincir
Reaksiyonu yardimiyla (PCR) ¢ogaltilmistir. PCR ile ITS bolgeleri ¢ogaltilabilen 13
ornegin ITS nikleotit dizileri hizmet alimi ile elde edilmis ve bu ITS nikleotit
dizileri birbirleriyle ve daha Onceden c¢alisilmis gen bankasindan alinan nikleotit
dizileri ile karsilastirilarak varyasyonlar ortaya konulmustur. Muhtemel filogenetik
iliskinin saptanmasinda Maksimum Tutarlilik (Maximum Parsimony) ve Uzaklik
Matrisi (Distance Matrices) metotlar1 kullanilmistir. Filogenetik analize, Kirikkale
ilinden toplanan ve ITS bolgesi nikleotit dizisi hizmet alimiyla elde edilmis 13 6rnek
ile ITS bolgesi nukleotit dizisi gen bankasindan alinan 79 6rnek olmak {izere toplam
92 takson dahil edilmistir. 92 0Ornek iizerinde gergeklestirilen nikleotit dizi
hizalamas1 sonucunda tim ornekler icerisinde ITS dizi farkliliginin %0,0 ile %41,1
arasinda degistigi gorilmistiir. Bifora radians tlrinin iki bireyi arasinda ITS
niikleotit dizi benzerligi %100 olarak hesaplanmistir. Ayrca nukleotit dizisi gen
bankasindan alinan Apium graveolens ile Kirikkale ili ¢cevresinden toplanan Apium

graveolens Ornekleri, Astrodaucus orientalis ile Astrodaucus littoralis ve



Heteromorpha involucrata ile Heteromorpha pubescens tlrlerinin sadece %0,2’lik
ITS dizi farkliligr oramiyla birbirlerine en yakin taksonlar oldugu goriilmiistiir.
Filogenetik analize dahil edilen 92 taksondan 2’si Apiaceaec familyasinin alt
ailelerinden Saniculoideae’ye, 90 tanesi ise Apioideae alt ailesine aittir. Filogenetik
analize gore bu iki alt ailenin her birinin monofiletik goriinimde oldugu ve
birbirlerinin kardes grubu oldugu goriilmektedir. Kirikkale ilinden toplanan
orneklerle gen bankasindan alinan ayni tiire ait orneklerin karsilastirilmasinda;
%8’1ik dizi farkliligi ile en yiiksek varyasyon orani Peucedanum palimbioides’de
goriilmiistiir. Kirikkale ilinden toplanan Ornekler ile gen bankasindan alinan
orneklerin ITS nukleotit dizisi farkliliklari; Apium graveolens tiiriinde %1, Anethum
graveolens tiriinde %2, Opopanax hispidus turinde %5, Artedia squamata tirtinde
%4, Conium maculatum turiinde %31, Falcaria vulgaris tirinde %21, Torilis japonica
tirtinde %4 ve Apium nodiflorum tiirlinde %1 olarak hesaplamistir. Nukleotit dizi
benzerligi %100 olan Bifora radians tiirinde tur i¢i varyasyon oraninin en diisiik

oldugu gorulmektedir.

Anahtar Kelimeler: Apiaceae, Nikleer ribozomal DNA, ITS4-1TS5-Modifiye ITS5
primerleri, ITS bdlgesi, PCR, Maksimum tutarlilik, Uzaklik
matrisi, Filogenetik analiz, Apioideae alt ailesi, Saniculoideae

alt ailesi



ABSTRACT

A MOLECULAR STUDY ON SOME SPECIES BELONGING TO APIACEAE
FAMILY GROWING IN THE PROVINCE KIRIKKALE

ERTAS, Seref
Kirikkale University
Graduate School of Natural and Applied Science
Department of Biology, M.Sc. Thesis
Supervisor: Prof. Dr. Yusuf MENEMEN
January 2013, 100 pages

In this study, fistly, forty six plant samples, belonging to Apiaceae, were collected at
2010 from the province Kirtkkale. Genomic DNA of nine samples was isolated from
the seed and 43 was from the fresh leaf which were saved at -20 °C. ITS regions that
is a part of rDNA, were amplified in PCR with the help of ITS4, ITS5 and the
modified ITS5 primers. Only the 13 samples’s ITS regions nucleotide sequence were
determined. Afterwards, these nucleotide sequences were matched with ITS
nucleotide sequences which were obtained from the gene bank and so were tried to
define variations between all taxa. Maximum parsimony and distance matrices
methods were used for determine the phylogenetic relationships of the all taxa.
Phylogenetic analyze was performed in total with 92 taxa. 13 of these taxa were
collected province Kirikkale and the 79 were obtained from gene bank. ITS
nucleotide sequences of 92 taxa were aligned and ITS nucleotide sequences
differences was seen that between 0,0% and 41,1%. In Bifora radians species the ITS
sequences similarity rate is 100%. Furthermore, ITS nucleotide sequences
differences of two Apium graveolens species, collected in province Kirikkale,
Astrodaucus orientalis and Astrodaucus littoralis species, and Heteromorpha
involucrata, Heteromorpha pubescens, from gene bank, was only 0,2%. For this

reason, these taxa are most closely related taxa. Only two taxa of all taxa (92)



classified in Saniculoideae subfamily and the rest of taxa (90) in Apioideae
subfamily. As a result of phylogenetic analysis, these two subfamily are
monophyletic and sister group of each other. In the match of taxa which were
collected province Kirikkale and from the gene bank; Peucedanum palimbioides
species was shown higher ITS sequences variation that is 8%. Likewise, the variation
of ITS sequences between taxa collected province Kirikkale and obtained from gene
bank: In Apium graveolens species 1%, in Anethum graveolens species 2%, in
Opopanax hispidus species 5%, in Artedia squamata species 4%, in Conium
maculatum species 1%, in Facaria vulgaris species 1%, in Torilis japonica species
4%, in Apium nodiflorum species 1%. In this sense, Bifora radians species’s ITS

nucleotide sequences was shown high similarity rate that is 100%.

Key Words: Apiaceae, Nuclear Ribosomal DNA, ITS4-ITS5-Modified ITS5
primers, ITS region, PCR, Maximum Parsimony, Distance Matrices,
Phylogenetic  analysis, Apioideae subfamily, Saniculoideae

subfamily
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1. GIRIS

1.1. Apiaceae Familyas1 Taksonomisi

Karakteristik semsiye (umbel) tipindeki ¢icek durumu ve olgunlastiginda ortadan
ikiye boliinen meyvesi (sizokarp) ile dogada ¢ok kolay taninabilen Apiaceae
familyas1 ¢cok genis ve yaygin bir dagilima sahiptir. Tek, iki veya ¢ok yillik ¢alimsi
bitkiler grubundandir (Heywood, 1971; Pimenov, 1979; Segmen, 1995). Yapraklar
genellikle alternat (yapraklar arasinda belirli bir a¢1 bulunan yaprak dizilisi) bazen
karsilikli veya halka seklinde dizilmis pinnat (bilesik yaprak) veya c¢ok pargahdir.
Brakte (tasiyici yaprak) ve brakteoller (cigek sapinin iizerinde bulunan kiigiik
yaprak¢ik) ¢icek durumunun tabaninda bir halka seklindedir. Cicekler alt durumlu
(epigin), hermafrodit veya tek eseylidir. Sepaller (¢canak yaprak) kicuk veya yoktur.
Petaller (tag yaprak) 5 adet olup beyaz, sarims1 yesil, sari, acik mavi veya pembe

renklerde olabilir (Davis, 1972; Se¢cmen, 1995).

Meyve sizokarp olup, 2 yada nadiren tek karpellidir. Karpeller silindirik veya yandan
ya da sirttan basik olup, genellikle bilesik veya karpofor denilen bir sapla
ayrilmiglardir. Olgunlukta merikarplar ayrilir. Her merikarpta (meyve pargasi)
genellikle 5 birincil kosta gortiliir, bazen primer kostalar arasinda sekonder kostalar
bulunabilir. Cikintilarin arasinda girintiler bulunur. Genellikle salgi kanallar1 vardir

(Tomkovich ve Pimenov, 1982).

Apiaceae familyasi Diinya lizerinde yaklasik 450 cins ve 3700 tiir ile temsil edilir
(Constance, 1971; Pimenov ve Leonov, 1993). Fakat cinslere ait tiir sayilar
farkliliklar gostermektedir. Cinslerin %41’i monotipiktir ve %26’s1 sadece 2-3 tir
igerir. Biitlin tiirlerin %60’1 sadece birka¢ cins igerisinde bulunur. Bu tiirlerden

20’den fazlasi polifiletiktir (Spalik et al., 2004).

Apiaceae familyasi genel anlamda taninan ilk ¢icekli bitki familyasidir (Constance,
1971). Familyanin siniflandirilmasina katki saglayan ilk bilim adamlar1 sirasiyla De

Candolle (1830) ile Bentham ve Hooker (1867)’dir. Ilk kapsamli siniflandirma



calismasi Drude (1898) tarafindan Onerilmistir. Her ne kadar Drude’un yaklasimi
tartisilip elestirilse de genis kabul gormiis ve alternatifi olmadigindan halen
kullanilmaktadir ~ (Downie et al.,, 2000). Drude Apiaceae familyasini

Hydrocotyloideae, Saniculoideae ve Apioideae olmak Uzere 3 alt aileye ayirmustir.

1.2. Turkiye’de Apiaceae Familyasi

Turkiye hem floristik gesitlilik hem de endemizm bakimindan zengin bir iilkedir. Bu
zenginligin temel nedeni; ¢ok degisken iklim kosullarina, kisa mesafeler arasinda
bile degiskenlik gosteren ekolojik faktorlere, topografik ¢esitlilige, jeolojik ve
jeomorfik varyasyonlara, akarsu, gol, irmak gibi ¢ok c¢esitli sucul ekosistemler
icermesine, 0’dan 5000 metreye kadar degisen yiiksekliklere sahip olmasidir
(Ozhatay et al., 2008).

Apiaceae familyas: Tiirkiye’de 102 cins ve 451 tiirle temsil edilir (Erik ve Tarikahya,
2004). Bu cinslerden 53’0 sadece 1 tir bulundurur. Ayn1 zamanda 3 endemik cins ve
42 cinse ait 140 endemik tir yayilis gosterir (Pimenov ve Leonov, 2004).
Turkiye’deki 451 turin 159’u endemiktir. Familya endemizm oran1 yaklagik %33’tlr
(Ozhatay et al., 2008).

Cins sayis1 bakimindan Apiaceae (102), Graminae (131) ve Compositae (126)’den
sonra 3. sirada yer alir. Tiir sayis1 bakimindan ise 451 tiirle, Compositae (1132),
Leguminosae (958), Labiatae (543), Cruciferae (509), Graminae (483),
Caryophyllaceae (465) ve Scrophulariaceae (463)’den sonra 8. sirada yer alir. Yine
endemik tiir sayis1 bakimindan da 159 tiirle, Compositae (509), Leguminosae (375),
Scrophulariaceae (241), Labiatae (240), Cruciferae (194) ve Caryophyllaceae
(187)’den sonra 7. siradadir. Apiaceae Turkiye’de sadece 4 monotipik ve endemik

cins tastyan tek familyadir (Ozhatay et al., 2008).



1.3. Kirikkale’de Apiaceae Familyasi

Kirikkale ilinde Apiaceae familyasi tizerine yapilmis olan ¢alismalardan (D6énmez,
2002; Bagci, 2009; Boke, 2005; Nugay, 2002) elde edilen veriler 1siginda
Kirikkale’de yayilis gosteren Apiaceae familyasina ait tirler ¢ikarilmis ve Cizelge

1.1.’de sunulmustur.

Cizelge 1.1. Kirikkale ilinde yetisen Apiaceae familyasina ait tiirler

Sira
No Takson Adi
1 Eryngium campestre L. var. virens (Link.) Weins.
2 Eryngium bithynicum Boiss.
3 Eryngium billardieri Delile
4 Echinophora tenuifolia L. subsp. sibthorpiana (Guss.) Tutin
5 Echinophora tournefortii Jaub. & Spach
6 Scandix pecten-veneris L.
7 Scandix australis L. subsp. grandiflora Thell.
8 Scandix stellata Banks & Sol.
9 Scandix iberica M.Bieb.
10 | Torilis arvensis (Huds.) Link
11 | Torilis ucrainica Spreng.
12 | Torilis leptophylla (L.) Rchb. f.
13 | Torilis japonica (Houtt.) DC.
14 | Torilis nodosa (L.) Gaertn.
15 | Caucalis platycarpos L.
16 | Turgenia latifolia (L.) Hoffm.
17 | Opopanax hispidus Griseb.
18 | Bunium microcarpum Freyn & Bornm. ex Freyn subsp. bourgaei (Boiss.)
Hedge & Lamond
19 | Bunium microcarpum (Boiss.) Freyn subsp. microcarpum (Boiss.) Freyn




Cizelge 1.1. (devam)

20 | Bupleurum sulphureum Boiss. & Balansa
21 | Bupleurum rotundifolium L.

22 | Bupleurum asperuloides Heldr.

23 | Bupleurum cappadocicum Boiss.

24 | Bupleurum turcicum Snogerup

25 | Malabaila secacul (Mill.) Boiss.

26 Daucus carota L.

27 | Daucus guttatus Sibth. & Sm.

28 | Bifora radians M.Bieb.

29 | Trinia scabra Boiss. & Noé

30 | Pimpinella corymbosa Boiss.

31 | Pimpenella anthriscoides Boiss. var. anthriscoides Boiss.
32 | Pimpenella anisum L.

33 | Petroselinum crispum ( Mill. ) A.W. Hill
34 | Falcaria vulgaris Bernh.

35 | Ferulago pauciradiata Boiss. & Heldr.
36 | Ferulago platycarpa Boiss. & Balansa
37 Laser trilobum Baumg.

38 | Astrodaucus orientalis Drude

39 | Orlaya daucoides (L.) Greuter

40 | Actinolema macrolema Boiss.

41 | Anethum graveolens L.

42 | Anthriscus nemorosa Spreng.

43 | Artedia squamata L.

44 | Berula erecta (Huds.) Coville

45 | Pastinaca sativa L.

46 | Peucedanum palimbioides Boiss.

47 | Seseli tortuosum L.

48 | Zosima absinthifolia Link

49 | Myrrhoides nodosa (L.) Cannon




Cizelge 1.1. (devam)

50 Sium sisarum L. var. lancifolium L.

51 | Prangos meliocarpoides Boiss. subsp. meliocarpoides Boiss.

52 | Apium nodiflorum (L.) Lag.

53 | Apium graveolens L.

54 | Heracleum sphondylium L. subsp. ternatum (Velen.) Brummitt

55 | Tordylium maximum L.

56 | Laserpitium petrophilum Boiss. & Heldr.

1.4. Molekiler Sistematik

Daha ¢ok morfolojik karakterlere dayali olarak yapilan klasik simiflandirma
caligmalar bitki gruplarinin sistematik kategorilerini tanimlamak i¢in yeterli degildir.
Bu durum son yillarda taksonomi ¢aligmalarinda daha ¢ok molekiiler yontemlere

agirlik verilmesiyle sonu¢lanmistir (Kabaoglu, 2007).

Molekiiler sistematik arastirmacilart ¢aligmalarinda fenotipik karakterler yerine
molekiilleri kullanirlar. Iki ayri tiire ait homolog (ayn: kokene sahip) bir
makromolekiliin amino asit veya nukleotit dizileri arasindaki fark bu tiirler
arasindaki evrimsel mesafeyi de gosterir. Ciinkii iki farkl: tiir ortak atadan ayrilarak
evrimlesmeye basladiktan sonra DNA’larinda bir¢ok kendiliginden meydana gelen
mutasyonlar olusmaktadir. Bunlarin makromolekiiliin birincil yapisinda neden
oldugu dizi farkliliklarinin sayis1 evrim bilimcilerce bir 6l¢ii olarak kullanilmaktadir.
Dizi farkinin fazla olmasi, bireylerin hem ata hiicreden hem de birbirlerinden uzun
zaman Once ayrilarak evrimlestiklerini isaret eder. Az olmasi ise bu canlilarin yakin

akraba olduklarini hatta ayni tiire dahil olabileceklerini gésterir (Berkay, 2006).

Molekiiler sistematik caligmalarinda DNA dizileri, allozimler, mikrosatellitler,
RAPDs, AFLPs kullanilir. Bunun yaninda kemosistematik olarak adlandirilan bilim
dali kapsaminda sekonder metabolitler gibi baz1 kiicik molekuller de
kullanilabilmektedir (O’Brein et al., 1991; Bernatchez ve Danzmann, 1993).



Eldeki genetik belirteglerin cesitliligini sayica artirabilmek icin arastiricilar 1980°li
yillarin baginda Deoksiribo Niikleik Asit’den (DNA) yararlanmaya baslamislardir.
Bu alanda yapilan ilk ¢alismalar Mitokondrial DNA (mtDNA) odakli olup, RFLP
analizi kullanilmistir (Lansman ve ark., 1981). Sonraki arastirmalar genetik
materyale ait belirli bolgelerin dizi analizi tizerine odaklanmistir (Bernatchez ve ark.,
1992).

DNA dizi analizi ile ilgili tekniklerin, proteinleri kullanan yontemlerden daha dogru
veri sagladigma iliskin yaygin bir kan1 vardir. DNA teknikleri arasindada en ¢ok
bilgi saglayici teknigin, DNA dizilerinin karsilastiriimasi oldugu diistintilmektedir.
Taksonomistler filogenetik problemlerin ¢ézimiinde nukleotit dizi analizlerinden
ziyade RFLP, RAPD veya allozimleri kullanmistir. Clink{ bu eski metotlar hem daha
ekonomiktirler hem de daha hizli sonug verirler. DNA dizi analizi fazla zaman
gerektirir, daha pahali ve daha zor bir islemdir. Fakat DNA dizileme, ¢alisilan
taksonlar aras1 genetik varyasyonu tespit etmede dogrudan kullanilabilecek en iyi

yontemdir (Hwang ve Kim, 1999).

1.5. Ribozomal DNA

Ribozomal DNA (rDNA) ribozomlarin yapisina katilan rRNA’lart  kodlar.
Okaryotlarda rDNA birbiri ardina dizilmis ¢ok sayida tekrar iinitesinden olusan
coklu gen ailesidir. Tipik bir 6karyot genomu rRNA genlerini tekrar Uniteleri halinde
siral1 olarak birkag¢ yiiz veya muhtemelen bir kag¢ bin kopya bulundurur (Hillis et al.,
1996). Bu tekrar Uniteleri birden fazla kromozomal bdlgede olmak (izere nikleolar
organizer (NORs) bdlgede bulunurlar. Her bir tekrar Gnitesi kucik (=18S rRNA,
SSU: Small subunit) ve biyik (=26S rRNA, LSU: Large subunit) rRNA alt Unitesini
kodlayan genler icerir. 5.8S nukleer rDNA geni ise bu iki genin arasinda bulunur
ancak bu iki genden ITS1 ve ITS2 olarak adlandirilan transkripsiyon i¢i bosluk
bolgeleri ile ayrilir. Her bir tekrar {initesi 3 6nemli bosluk bolgesi bulundurur.
Bunlar; transkripsiyon i¢i bosluk bolgeleri (ITS=Internal Transcribed Spacer),
transkripsiyon dis1 bosluk bolgeleri (ETS=External Transcribed Spacer) ve genler
aras1 bosluk bolgesi (IGS=Intergenic spacer)’dir. Transkripsiyon dis1 bosluk bolgesi



(ETS) ve genler arasi bosluk bolgesi (IGS) ise rDNA biiyiik ve kiiciik alt Unitelerini
birbirinden ayirir (Sekil 1.1.).

IGS

Sekil 1.1. Bitkilerde Nukleer Ribozomal DNA’nin sematik gosterimi (a) rDNA’nin
kromozomal lokasyonu. (b) Tek bir rDNA geni igerisindeki gen

bloklarinin yerlesimi (Poczai ve Hyvonen, 2009)

rRNA genleri RNA Polimeraz | enzimi tarafindan transkribe edilir. Transkripsiyon,
transkripsiyon baslama noktasindan (TIS=Transcription starting site) baslamakta,
5’ETS-18S-1TS1-5.8S-1TS2-26S-3’ETS bolgelerini igine almakta ve transkripsiyona
ugramayan bolgeye (=NTS: Nontranscription spacer) kadar devam etmektedir (Sekil
1.1.). Her bir tekrar Gnitesinin transkripsiyonu sonucu 6nci rRNA olarak bilinen 45S
rRNA olusur. Bu molekiil ribozomlar1 olusturmak iizere ¢ekirdekten ayrilmadan
once kesilerek 26S rRNA (yaklasitk 5000 nukleotit), 18S rRNA (yaklasik 2000
niikleotit) ve 5.8S rRNA’lar1 (yaklasik 160 niikleotit) olusturulur. 45S rRNA
igerisinde bulunan kalan parcalar (ETS, ITS1 ve ITS2) ayrilir. Bu pargalar ribozom
yapisina katilmazlar (Sekil 1.2.).



Ribozomal DNA Tekrar Unitesi

ETS ITS-1] |ITS-2
455 oncill mRNA molekiiliiniin islenmesi (ETS, ITS-1,2 kesilip gikanlir.)

|

18S rRNA  5.85rRNA 265 rRNA

N

" 583 RNA

Ribozom

Kiiciik
Alt Unite Biiyiik
Alt Unite

Sekil 1.2. Bir ribozomal DNA biriminin ekspresyon stireci (Seifarth, 1997-2002)

1.6. Ribozomal DNA’min Molekuler Sistematik Calismalarinda Kullanilmasi

Ribozomal DNA genlerinin her bir tekrar Unitesinde yer alan 18S, 26S ve 5.8S gen
bolgeleri transkripsiyonla ribozomlarin yapisina katilacak RNA’lar1 verirler. Bu
bolgelerde meydana gelecek olan mutasyonlar ribozomlarin yapisal bozukluguna
sebep olacagindan protein sentezini olumsuz etkiler. Bu nedenle bu bdlgelerde
meydana gelecek mutasyonlar genelde 6limcil sonuglar dogurur. Bir tekrar
unitesindeki ITS1, ITS2 ve ETS bolgeleri transkripsiyon gegirirler ancak olgun
ribozomlarin yapisina katilmazlar. Bu bolgelerde meydana gelebilecek olan
mutasyonlar ise canli tarafindan tolere edilebilir. Bu nedenle 18S, 26S ve 5.8S gen
bolgeleri evrimsel siirecte korunmus bolgeler olarak kalirken, ITS1, ITS2 ve ETS
bolgeleri zaman igerisinde biriken mutasyonlar sonucu hizli evrimleserek, varyasyon

orani yiiksek bolgeler olarak karsimiza ¢ikmaktadirlar (Hwang ve Kim, 1999).



Nukleer rDNA 18S gen bolgesi ¢ok yiiksek diizeyde korunmus DNA bdlgesidir ve
ust sistematik kategorilerin filogenetik analizinde kullanilir (Field et al., 1988; Abele
et al., 1989; Friedrich ve Tautz, 1995; Aguinaldo et al., 1997; Whiting, 1998).

5.8S rDNA gen bolgesinin evrimlesme hiz1 18S gen bolgesi ile benzerdir. Fakat cok
kisa olmasi (yaklastk 150 nUkleotit) nedeniyle vyeterli filogenetik bilgi
tagtyamayacagindan filogeni ¢alismalarinda kullanilmasi tavsiye edilmez (Hwang ve

Kim, 1999).

26S rDNA bolgesi, 18S rDNA genine oranla oldukga buyik bir bolgedir ve daha
fazla varyasyon gosterir. Bu ylzden bu gen bdlgesinin aile ve takim gibi sistematik
kategorilerin filogenetik iliskilerinin tespitinde kullanilmasi faydalidir (Friedrich ve

Tautz, 1997; Hwang et al., 1998; Whiting, 1998).

Cok yiiksek varyasyon oranina sahip olmalar1 nedeniyle rDNA ITS ve IGS bolgeleri
cins, tir ve populasyon gibi alt sistematik kategorilerin filogenetik problemlerinin
¢Oziimiinde kullanilirlar (Morgen ve Blair, 1998; Navajas et al., 1998; Perera et al.,
1998). IGS bolgesi yaklasik 4-5 kilobaz, ITS ise yaklasik 1 kilobaz boyuta sahiptir.
ITS bolgesi daha kisa olmasi sebebiyle filogenetik yaklasimlarda daha cok tercih
edilir. Yine 1GS bolgesi ITS bdlgesinin aksine icsel tekrar Uniteleri icerir. ITS
bolgelerinin igsel tekrar Uniteleri icermemesi bu bolgeleri dogrudan DNA dizi analizi

calismalari i¢in daha kullanisl kilmaktadir (Sekil 1.3.).

Kingdom Phylum Class Order Family Genus Species Population
Alem Sube Simif Takim Aile Cins Tiir Populasyon

Niiklear rDNA
SSU (16 - 185)  =——|
Lsu(23-28¢) 0 ——— e
580 0 —o— e
1GS
ITS

Sekil 1.3. Ribozomal DNA biriminde yer alan bdlgelerin molekiler filogeni

calismalarinda kullanildigr sistematik kategoriler (Hwang ve Kim, 1999)



1.7. ITS Bolgesi

Cok sayida Angiosperm grubundan elde edilen veriler, ITS bdlgelerinin diisiik
taksonomik kategorilerin filogenetik problemlerinin ¢oziimiinde kullanilabilecegini
gostermistir. Birbirine yakin tiirlerin filogeni c¢alismalart i¢in bu kadar uygun
Ozelliklere sahip baska bir niikleer DNA bélgesi tanimlanmadigindan ITS bélgeleri
Angiosperm filogenisi i¢in ¢ok 6nemli bir kaynak haline gelmistir (Baldwin et al.,
1995).

ITS1 ve ITS2 bolgelerinin transkripsiyon Grlnleri, ribozom olusumuna katilmadigi
icin, bu bolgeler yuksek derecede varyasyon gostermektedir. Her ne kadar bu
bolgeler ribozom yapisina katilmasalar da nrRNA’larin biiyiik ve kiigiik alt
unitelerinin biraraya getirilmesinde rolleri bulunmaktadir (Baldwin et al., 1995). Bu
fonksiyonlari, ITS1 ve ITS2 bolgelerinin bazi dizi gruplarinin evrimsel kisitlamalara
sahip oldugunu gostermektedir. Bu diziler yliksek G+C oranma sahiplerdir ve
Angiospermlerde nispeten korunmus olarak kalmislardir. Ornegin  biitiin
Angiospermlerde ITS2 nukleotit dizilerinin %40’1 korunmustur (Herskovitz ve
Zimmer, 1996).

ITS bolgesi Angiosperemlerde kolaylikla Polimeraz Zincir Reaksiyonu (PCR) ile
cogaltilabilmektedir. Boyutlariin kiigiik olmasi (Angiospermlerde yaklasik 600-700
nikleotit) ve yan bolgelerinde yiiksek derecede korunmus PCR primeri olarak
kullanilabilecek diziler bulunmasi PCR ile kolaylikla ¢ogaltilabilmelerini

saglamaktadir (Baldwin et al., 1995).

Ayrica asagida belirtilen 6zelliklere sahip olmasindan dolay1 ITS bolgeleri molekdler
filogeni ¢aligmalarinda avantaj saglamaktadir (Poczai ve Hyvonen, 2009; Baldwin et
al., 1995; Maras, 2005).

- Yiiksek evrimlesme hizina bagli olarak yiiksek varyasyon oranina sahip olmalar1
- Bitki genomunda birgok kromozomal lokus Uzerinde binlerce nlkleer DNA
tekrarlarinin varlig1 nedeniyle kolay izole edilebilmeleri

- Biparental kalitilmalari
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- Yakin bolgelerinde yiiksek derecede korunmus primer olarak kulanilabilecek
dizilerin bulunmasi ve kiiglik olmalar1 sebebiyle kolayca PCR’da

cogaltilabilmeleri.

1.8. Kaynak Ozetleri

Downie ve arkadaslar1 (2004), tarafindan Perideridia cinsi (Apiaceae; Oenantheae
oymagi) Uzerinde nukleer ribozomal DNA ITS nukleotit dizileri kullanilarak
filogenetik bir ¢alisma yapilmistir. Calismada toplam 14 tiire ait 84 birey ve dig grup
olarak da 5 takson kullamilmistir. Filogenetik analiz i¢in maksimum tutarlilik
(parsimony), maksimum olasilik (likelihood) ve Bayesian metotlar1 kullanilmistir.
Perideridia neurophylla turinden elde edilen ITS nukleotit dizisi ile c¢aligmada
kullanilan diger 83 birey ve dig gruplarin ITS nukleotit dizisi oldukga farkli ¢ikmuistir.
Dolayisiyla niikleotit dizi hizalama islemi tam olarak yapilamadigindan bu tiiriin
Perideridia cinsi igerisinde olmadig1 disiiniilerek  filogenetik analizde
degerlendirmeye alinmamistir. Degerlendirmeye alinan 83 birey ve 5 dis grubun ITS
nukleotit dizi uzunlugu 599 ile 603 arasinda degismektedir. Tiirler aras1 ITS bolgesi
nikleotit dizisi farklilik oran1 %2,5 ile %12,6 arasinda degismektedir. G+C igerigide
%052,8 ile %56,6 arasindadir.

Filogenetik analizler sonucu olusturulan agaglardan Perideridia cinsinin monofiletik
oldugu ve oOzellikle kuzey Amerika’da yayilis gosterdigi, orta batt Amerika’da
yetisen Perideridia americana tiiriiniin diger biitiin tiirlere olasilikla kardes oldugu,
P. lemmonii, P. bolanderi (bu iki tir iki farkli hat bulundurmaktadirlar) ve P.
oregana (bu tiiriin limitleri ¢ok genistir tetraploid popiilasyonlari bulunmaktadir)

hari¢ tutulursa biitiin taksonlarin monofiletik oldugu ifade edilmistir.

Lee ve Downie (2006), tarafindan Cicuta cinsi (Apiaceae, Oenantheae oymagi)
uzerinde rDNA ITS ve cpDNA psbl ve trnK 5° exon nikleotit dizi verilerini
kullanarak filogenetik ilgikiler arastirilmistir. Calismada Cicuta cinsine ait 4 tir (C.
bulbifera L., C. douglasii (DC.) J.M. Coult. & Rose, C. maculata L., ve C. virosa
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L.), C. maculata turiinin dort varyetesine ait bireyler ile dis grup olarak Oenanthe

cinsine ait taksonlar kullanilmistir.

Filogenetik analizde her iki gen bolgesi nukleotit dizileri icin maksimum tutarlilik,
maksimum olasilik metotlart kullanilmistir. ITS nikleotit dizi analizi icin toplamda
70 ornek (68 Cicuta ve 2 Oenanthe), cpDNA c¢aligmasi i¢in toplamda 38 6rnek (22

Cicuta ve 16 Oenanthe) degerlendirilmistir.

Filogenetik analizde nikleotit dizi hizalamasi sonucu 618 karakter ortaya ¢ikmus,
bunlardan 518’1 (%86) sabit (degismez), 34’0 (%6) otomorfik ve 49’unun (%8)

informatif oldugu gorilmistiir.

Filogenetik analiz sonucu olusturulan agaglardan Cicuta bulbifera ve C. virosa
taksonlarmin monofiletik oldugu, C virosa’nin diger biitiin tiirlere kardes grup

oldugu sonucuna varilmistir.

Neves ve Watson (2004), tarafindan Bupleurum cinsinin (Apiaceae) ribozomal DNA
ITS dizileri kullanilarak filogenetik iliskileri incelenmistir. Caligmada Bupleurum
cinsine ait 32 tiir (35 takson) ve dis grup olarak da Anginon, Heteromorpha,
Physospermum ve Pleurospermum cinslerine ait taksonlarin ITS nukleotit dizileri
degerlendirilmistir. Filogenetik analizde maksimum tutarlilik, maksimum olasilik ve

yakin baglanti (neighbour-joining) metotlart kullanilmistir.

Calisma sonucu filogenide kullanilan metotlarin tamaminin benzer topolojiler
gosterdigi belirlenmistir. Elde edilen agaglar incelendiginde Bupleurum cinsinin
monofilik gorinimde oldugu ve iki ana dala ayrildigi goriilmistiir. Birinci dal
uzerindeki butln tirlerin pinnat-retikiilat damarli yapraga sahip oldugu, ikinci dal

Uzerindeki tarlerin ise paralel damarl yapraklarinin bulundugu anlasilmistir.

Yapilan calisma sonucu ortaya ¢ikan filogenetik sonucun, cinsin 6nceden yapilan
simiflandirma ¢aligmalariyla uyusmadigr goriilmiistiir. Ayrica molekiiler veriler
Mikronezya endemigi olan B. salicifolium tiiriiniin neoendemik oldugunu ortaya

koymaktadir. Yine endemik kuzey bati Afrika taksonlar1 tek bir dal Uzerinde
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toplanmustir, aralarinda ITS nikleotit dizisi agisindan ¢ok az farklilik bulunmasi da

bu grubun yakin zamanda yayilim gosterdigini diisiindirmektedir.

Downie ve arkadaslar1 (1998), tarafindan Apiaceae familyas1 Apioideae alt ailesinin
nrfDNA ITS ve cpDNA rpoCl intron dizileri kullanilarak filogenetik analizi
gerceklestirilmistir. Toplamda Apioideae altailesine ait 126 ITS nikleotit dizisi,
Apiaceae’nin 3 alt ailesine ait 100 rpoC1 intron niikleotit dizisi ve dis grup olarak da

Araliaceae ve Pittosporaceae iiyeleri analizde kullanilmistir.

Filogeni analizlerinde tutarlilik, yakin baglanti ve maksimum olasilik metotlar
kullanilmistir. Analizlerde olusturulan agaglardan Apoideae alt ailesinin monofiletik
oldugu ve Saniculoideae alt ailesine kardes grup oldugu sonucu ¢ikmustir.
Hydrocotyloideae alt ailesinin monofiletik olmadigi, bazi iiyelerinin Araliaceae
tiyelerine ¢ok yakin, bazilarmin ise Apioideae ve Saniculoideae iiyelerine yakin
olduklar1 tespit edilmistir. Apioideae alt ailesinin bazi1 alt dallar1 Gzerindeki
taksonomik gruplarin, meyve morfolojisi ve anatomik karakterleri agisindan
olusturulmus eski siniflandirma ile ortiismedigi goriilmiistir. Bu ¢aligmada olusan
filogenetik agacta Apioideae alt ailesinin 4 ana dalda bulundugu goriilmiis ve bunun
gelecekte yapilacak daha alt taksonomik kategorideki ¢alismalar i¢in bir temel teskil

edecegi ongorilmiistiir.

Bir bagka ¢alismada Lee ve Downie (1999), Apiaceae familyas: Caucalideae oymagi
ve iligkili taksonlarinin ITS niikleotit dizi verilerini kullanarak molekiler filogenisini
incelemislerdir. Scandiceae, Laserpitieae, Apieae ve Smyrnieae oymaklarina ait
ornekler Gzerinde ITS dizi varyasyonlar1 ¢alisiimistir. Toplamda 28 cinsi temsil eden
58 takson kullanilmistir. Filogenetik analizde maksimum tutarlilik, maksimum
olasilik ve yakin baglanti metotlar1 kullanilmigtir. Olusturulan agaclar temelde
benzer topoloji gostermis ve her birinde de benzer sekilde 3 ana dal ortaya gikmustir:
(1) Agrocharis, Ammodaucus, Artedia, Cuminum, Daucus, Laser, Laserpitium,
Orlaya, Polylophium, Peudorlaya ve Pachyctenium; (2) Astrodaucus, Caucalis,
Chaetosciadium, Glochidotheca, Lisaea, Szovitsia, Torilis, Turgenia ve Yabea ve (3)
Anthriscus, Kozlovia, Myrrhis, Osmorhiza ve Scandix. Bu gruplar ilk olarak Daucus,

Torilis ve Scandix alt dallar1 olarak isimlendirilmistir. Birinci alt dal Drude’un
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Laserpiticae oymag: taksonlarini icermektedir. Uclincti alt dal Heywood’un
Scandiceae oymag: ile ortiismektedir. Yapilan calismada kullanilan tiirler temel
alindiginda Daucus, Laserpitium ve Torilis cinslerinin hicbirinin monofiletik

gorinimde olmadig1 goriilmiistiir.

Downie ve arkadaslar1 (2000), tarafindan Apiaceae familyas: Scandiceae oymaginin
nrDNA ITS nikleotit dizisi verileri kullanilarak filogenisi ¢alisilmistir. Toplamda 64
cins ve 119 ture ait temsilcilerden olusan 134 Ornege ait nukleotit dizileri
kullanilmistir. Toplam say1 igerisinde Scandiceae oymagi 18 cins ile temsil
edilmektedir. Geriye kalanlar Apioideae alt ailesinin biitiin ana hatlarini temsil eden
cinslerden olusmaktadir. Filogenide maksimum tutarlilik metodu kullanilmis; sonug
olarak (1) Scandiceae oymaginin Anthriscus, Athamanta (kismen), Balansaea,
Chaerophyllum, Conopodium, Geocaryum, Kozlovia, Krasnovia, Myrrhis,
Myrrhoides, Neoconopodium, Osmorhiza, Scandix, Sphallerocarpus ve Tinguarra
cinslerini kapsayan tek bir hat Uzerinde toplandigi goriilmiistiir. (2) Athamanta
cinsinin polifiletik goriinimde oldugu goériilmiis, ayrica A. della-cellae, Daucus ile,
A. macedonica’da Pimpinella ile ¢cok yakin konumlanmistir. (3) Rhabdosciadium ve
Grammosciadium cinslerinin  Aegopodium grubu ile yakindan iligkili oldugu
goriilmiistiir. Monotipik Molopospermum 6rneginin  ¢ok yiksek dizi farkliligi

nedeniyle yeri belirlenememistir.
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2. MATERYAL VE YONTEM

2.1. Orneklerin Toplanmasi

Arazi caligmalart1 2010 yilinda Kirikkale ilinde gercgeklestirilmistir. Toplanan
ornekler herbaryuma getirilmis, kaydedilerek, molekiler ¢alismalarda kullanilmak
lizere yaprak ve merikarp ornekleri alinmistir. Alinan yaprak ve merikarp 6rnekleri
-20 °C’de buzdolabinda muhafaza edilmistir. Bu ¢aligma kapsaminda incelenen

tohum ve yaprak orneklerine ait detaylar Cizelge 2.1’de verilmistir.

Cizelge 2.1. Bu cahismada kullanilan yaprak ve tohum materyallerine ait etiket

bilgileri
> Toplandig: bolgel =
oplandig: bolgeler ve =
i Tiir ady s1DO% é Toplama Materyal
= toplayicilar X o
2 S tarihi
Opopanax hispidus | Kirikkale — Ankara Yolu, Irmak
Griseb. Kasabas1 Mevkii, Balaban Cay1
1 680 22.06.2010 Yaprak
Kopriisii Yani, Yol Kenari,
S. Ertas 1001
Anethum Kirikkale — Kayseri Yolu, Deve
2 | graveolens L. bagirtan Mevkii, Yol Kenari, 702 23.06.2010 Yaprak
S. Ertas 1002.
Daucus carota L. Kirikkale — Kayseri Yolu, Deve
3 bagirtan, Mevkii Yol Kenari, 690 25.06.2010 Yaprak
S. Ertas 1003.
Peucedanum Yenisehir Hacibey Toki
4 | palimbioides Boiss. | Konutlari, 8. Blok Kargisindaki 820 27.06.2010 Yaprak
Yamaglar, S. Ertas 1004.
Astrodaucus Asagi  Mahmutlar Kasabasi
orientalis (L.) Yolu ile Kirikkale Cevre Yolu
5 791 28.06.2010 Yaprak
Drude Baglantis1 Yol Kenari,
S. Ertas 1005.
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Cizelge 2.1. (devam)

Asagi  Mahmutlar  Kasabasi

Yolu ile Kirikkale Cevre Yolu

6 | Daucus carota L. 800 28.06.2010 Yaprak
Baglantis1 Yol Kenari,
S. Ertas 1006.
. . Kirkkale — Baliseyh Yolu, 19
Falcaria vulgaris .
7 — km., Igme Suyu Kenari, 853 28.06.2010 Yaprak
ernh.
S. Ertas 1007.
. Yenimahalle Mezarlig1 Mevkii,
Eryngium
8 o . Kirikkale — Kayseri Yolu Alt, 690 29.06.2010 Yaprak
bithynicum Boiss. .
Tren Yolu Ustii, S. Ertas 1008.
Eryngium Yenimahalle Mezarligi Mevkii,
9 | campestre L. var. Kirikkale — Kayseri Yolu Alt, 690 29.06.2010 Yaprak
virens Link. Tren Yolu Ustii, S. Ertas 1008.
Kirikkale - Keskin  Yolu,
10 | Daucus carota L. Terminalden 5,5. Km., Yol 750 29.06.2010 Yaprak
Kenari, S. Ertag 1010.
. . Kirikkale - Keskin  Yolu,
Falcaria vulgaris )
11 Bernh Terminalden 5,5. Km., Yol 750 29.06.2010 Yaprak
ernh.
Kenari, S. Ertas 1011.
Kirikkale - Keskin  Yolu,
Astrodaucus )
) ) Terminalden 12. Km.,
12 | orientalis (L.) B 770 29.06.2010 Yaprak
Hasandede Mevkii., Yol Kenari,
Drude
S. Ertas 1012.
) Kirikkale - Keskin  Yolu,
Eryngium )
3 ] Terminalden 22,5. Km., Yol | 1063 | 29.06.2010 Yaprak
bithynicum Boiss.
Kenari, S. Ertag 1013.
) Kirikkale - Keskin  Yolu,
Caucalis )
14 Terminalden 23. Km., Yol | 1064 | 29.06.2010 Yaprak
platycarpos L.
Kenari, S. Ertas 1014.
] ) Keskin — Delice Yolu, Askerlik
Falcaria vulgaris
15 — Subesinden 3. km, Yol Kenari, | 1109 | 29.06.2010 Yaprak
ernh.
S. Ertag 1015.
. Kirkkale — Kayseri Karayolu,
Malabaila secacul .
16 Yiiksek  Ihtisas ~ Hastanesi 769 30.06.2010 Yaprak

(Mill) Boiss.

Kargist Yamaglar, $. Ertag 1016.
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Cizelge 2.1. (devam)

Eryngium Karaametli I¢i, Kapulukaya
17| . L 737 30.06.2010 Yaprak
billardierei Delar. Baraj1 Mevkii, S. Ertag 1017
Yagihan Hacibey Toki Konutlar
Peucedanum
18 o . ile Kirikkale — Ankara Yolu 800 30.06.2010 Yaprak
palimbioides Boiss.
Arasi, S. Ertas 1018.
Echinophora Karaametli I¢ci, Kapulukaya
19 | tournefortii Jaub. & | Baraji Mevkii, S. Ertag 1019 751 30.06.2010 Yaprak
Spach
Karaametli I¢i, Kapulukaya
20 | Daucus carota L. 742 30.06.2010 Yaprak
Baraj1 Mevkii, $. Ertag 1020.
] ) Karaahmetli —Hacilar Karayolu,
Falcaria vulgaris
21 Bernh Karaahmetli Cikist, 3. km., 786 30.06.2010 Yaprak
ernh.
S. Ertas 1021.
Hacilar - Babhsili Karayolu,
Astrodaucus
. . Tiipras Sosyal Tesisleri Cikist,
22 | orientalis (L.) 723 30.06.2010 Yaprak
2.km., Yol Kenari,
Drude
S. Ertas 1022.
Echinophora Hacilar — Bahsili Karayolu,
tenuifolia L. subsp. | Tiipras Sosyal Tesisleri Cikist,
23 | . . P P Y 723 30.06.2010 Yaprak
sibthorpiana 2.km., Yol Kenari,
(Guss.) S. Ertas 1023.
) Kirkkale — Kayseri Karayolu,
Echinophora
B Kirikkale Sehirler Arasi Otobiis
24 | tournefortii Jaub. & 730 30.06.2010 Yaprak
Terminali Karsis1, Yol Kenari,
Spach
S. Ertas 1024.
Osmangazi Mahallesi, Kirikkale
25 | Daucus carota L. Anadolu  Ogretmen  Lisesi 750 01.07.2010 Yaprak
Arkasi, Tarla i¢i, S. Ertas 1025.
) Osmangazi Mahallesi, Kirikkale
Eryngium .
26 | . Anadolu  Ogretmen  Lisesi 750 01.07.2010 Yaprak
bithynicum Boiss. .
Arkasi, Tarla Igi, S. Ertas 1027.
Osmangazi Mabhallesi, Kirikkale
Anethum .
27 Anadolu  Ogretmen  Lisesi 750 01.07.2010 Yaprak

graveolens L.

Arkasi, Tarla I¢i, S. Ertas 1028.
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Cizelge 2.1. (devam)

Bifora radians

Osmangazi Mabhallesi, Kirikkale

28 M.Bich Anadolu  Ogretmen  Lisesi 750 01.07.2010 Yaprak
.Bieb. ,
Arkast, Tarla Igi, S. Ertas 1029.
. Kirikkale — Ankara Karyolu, 5.
Apium graveolens
29 L Km., Kizilirmak Kenari, 680 30.07.2010 Yaprak
' S. Ertas 1030.
Opopanax hispidus | Kirikkale — Ankara Karyolu, 5.
30 . 680 01.07.2010 Tohum
Griseb. Km., Yol Kenari, S. Ertas 1031.
Echinophora Kirikkale — Ahili Karayolu, 3.
tenuifolia L. subsp. | Km., Yol Kenari, S. Ertas 1032.
31| . . 720 05.08.2010 Yaprak
sibthorpiana
(Guss.)
Echinophora Kirikkale — Ahili Karayolu, 3.
32 | tournefortii Km., Yol Kenari, S. Ertas 1033. 725 05.08.2010 Yaprak
Jaub. & Spach
Torilis nodosa (L.) | Ahili I¢i Mesire Yeri, Akarsu
33 750 05.08.2010 Yaprak
Gaertn. Kenari, S. Ertag 1036.
Conium maculatum | Ahili I¢i Mesire Yeri, Akarsu
33 750 05.08.2010 Tohum
L. Kenari, S. Ertas 1037.
Torilis arvensis Ahili I¢i Mesire Yeri, Akarsu
34| 750 05.08.2010 Yaprak
Link Kenari, S. Ertas 1038.
Apium nodiflorum | Ahili I¢i Mesire Yeri, Akarsu
35 750 05.08.2010 Tohum
(L)) Lag. Kenar, S. Ertas 1039.
Kirikkale — Ankara Karyolu, 5.
Bupleurum
36 o Km., Kizilirmak Kenari, 750 05.08.2010 Tohum
rotundifolium L.
S. Ertas 1040.
Artedia squamata Kirikkale — Ahili Karayolu, 4.
37 740 05.08.2010 Tohum
L. Km., Yol Kenari, S. Ertas 1041.
] ) Baliseyh — Sulakyurt Karayolu,
Falcaria vulgaris
38 8. Km., Yol Kenari, 800 15.08.2010 Yaprak
Bernh.
S. Ertas 1043.
) Baliseyh — Sulakyurt Karayolu,
Conium maculatum
39 15. Km., Kdsedurak Kdyu, Yol 850 15.08.2010 Yaprak

L.

Kenari, S. Ertag 1044.

18




Cizelge 2.1. (devam)

] ) Baliseyh — Sulakyurt Karayolu,
Apium nodiflorum
40 LyL 6,5. Km.,, Yol Kenari, 830 15.08.2010 Yaprak
.) Lag.
J S. Ertas 1046.
Baligeyh — Sulkyurt Karayolu,
Astrodaucus .
41 . . Kulaksiz Kasabast I¢i, Yol 850 15.08.2010 Tohum
orientalis Drude
Kenari, S. Ertag 1047.
o . Baligeyh — Sulakyurt Karayolu,
Torilis japonica
42 bC 8. Km., Yol Kenari, 820 15.08.2010 Tohum
' S. Ertas 1048.
Echinophora Kirikkale — Samsun Cevre yolu,
tenuifolia L. subsp. | Karacali Mevkii, S. Ertas 1049.
43 | . 780 15.08.2010 Yaprak
sibthorpiana
(Guss.)
Echinophora Baligeyh — Sulkyurt Karayolu,
tenuifolia L. subsp. | Kulaksiz Kasabasi Ici, Yol
44 | ) 810 15.08.2010 Yaprak
sibthorpiana Kenari, S. Ertag 1050.
(Guss.)
. ] Baligeyh — Sulkyurt Karayolu,
Torilis arvensis
45 Link Battal obasi K6yii, Yol Kenart, 830 15.08.2010 Tohum
in
S. Ertas 1051.
] ) Baliseyh — Sulakyurt Karayolu,
Falcaria vulgaris
46 8. Km., Yol Kenari, 820 15.08.2010 Tohum
Bernh.
S. Ertag 1052.

2.2. DNA izolasyonu ve Kosturulmasi

2.2.1. DNA izolasyonu
Cizelge 2.1.’de belirtilen 46 6rnek icerisinden Bupleurum rotundifolium (S. Ertas

1040) bitkisinin disinda kalan 45 6rnekten DNA izolasyonu basarili bir sekilde
gerceklestirilmistir.
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2.2.1.1 Tohumdan DNA izolasyonu

DNA izolasyonu, calisilan tdrlerin tohumlarindaki endospermden McDonald ve
arkadaglarinin  (1994) uyguladigi metod modifiye edilerek, asagidaki sira ile
gerceklestirilmistir.

- Tohumlarin endosperm tabakalari: havanda ezildi.

- Ezilen tohumlar mikrosantrifiij tiipiine yerlestirildi.

- Uzerine 400 pl ekstraksiyon tamponu eklendi.

- Megagametofitler plastik cubukla ezildi.

- 400 pl daha ekstraksiyon tamponu eklendi ve iyice karistirildi. 65 °C de 30
dakika inkube edildi.

- 250 pl 5 M potasyum asetat eklenerek karistirildiktan sonra, buz iginde 30
dakika bekletildi.

- Ornekler 0 °C’de 13000 r.p.m’de 16 dakika santrifiij edildi.

- Dokelti temiz bir tiipe aktarilarak Gzerine 500 pl kloroform soliisyonu + 17
izoamil alkol + 250 pl fenol eklenerek karistirildi. 14.000 r.p.m. de, 12 dakika
santrifiij edildi.

- Ustte kalan sivi kisim yeni bir tipe aktarildi ve (izerine 500 pl oda
sicakhigindaki % 70’lik etanol ve 250 pl 0,3 M sodyum asetat ¢oOzeltisi
eklendi. En az 40 dakika -20 °C’de bekletildi.

- Ornekler 14000 r.p.m’de 12 dakika santrifiij edildi. Stipernatan atild.

- Elde edilen ¢okelti 400 pl soguk %70’lik etanol ile yikandi. Ust kisim
dokulda.

- Cokelti 10-15 dakika kurutuldu ve 50 pl Tris-EDTA tamponunda 10 dakika
icinde yeniden ¢ozulda ve -20 °C’de saklandi.

Toplanan 46 6rnek icerisinden DNA’s1 tohumdan izole edilenlere ait tirler Cizelge

2.2.de verilmistir.
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Cizelge 2.2. DNA izolasyonu tohum materyalinden gerceklestirilen tiirler

Sira No Ornek No Tiir Adi

1 S. Ertag 1031 Opopanax hispidus Griseb.

S. Ertas 1037 Conium maculatum L.

S. Ertag 1039 | Apium nodiflorum (L.) Lag.

S. Ertag 1041 | Artedia squamata L.

S. Ertag 1047 | Astrodaucus orientalis (L.) Drude

S. Ertag 1048 | Torilis japonica DC.

S. Ertag 1051 | Torilis arvensis Link

| N| O O ] W N

S. Ertag 1052 Falcaria vulgaris Bernh.

2.2.1.2. Taze Yapraktan DNA izolasyonu

Cizelge 2.2.°de verilen oOrneklerin disindaki tim DNA izolasyonlar1 yaprak
materyalinden McDonald ve arkadaslarinin (1994) uyguladigi metod modifiye
edilerek, asagidaki sira ile gergeklestirilmistir.

Yaprak érnekleri -20 C° ’de saklandi.

Yaprak ornekleri sivi azot ile havanda ezildi.

- Ezilen yaprak 6rnekleri mikrosantrifiij tiipline yerlestirildi.

- Uzerine 800 pl ekstraksiyon tamponu eklendi. Karistirlarak plastik ¢ubukla
ezildi.

- 65 °C de 30 dakika inkiibe edildi.

- 250 pl 5 M potasyum asetat eklenerek karistirildiktan sonra, buz iginde 30
dakika bekletildi.

- Ornekler 0 °C’de 15.000 r.p.m’de 15 dakika santrifiij edildi.

- Dokelti temiz bir tupe aktarilarak tzerine 750 ul kloroform soliisyonu + 30 pl

izoamil alkol eklenerek karistirildi. 15.000 r.p.m.’de, 10 dakika santrifuj

edildi.
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- Ustte kalan sivi kistm yeni bir tiipe aktarildi ve (izerine 500 pl oda
sicakligindaki % 70’lik etanol ve 250 pl 0,3 M sodyum asetat ¢Ozeltisi
eklendi. En az 40 dakika -20 °C’de bekletildi.

- Ornekler 15000 r.p.m’de 15 dakika santrifiij edildi. Stipernatan atildi.

- Elde edilen ¢okelti 400 pl soguk %70’lik etanol ile yikandi. Ust kisim
dokuld.

- Cokelti 10-15 dakika kurutuldu ve 50 pl Tris-EDTA tamponunda 10 dakika

yeniden ¢6zuldu ve -20 °C’de sakland:.

2.2.2. Jel Elektroforezi

Jel Elektroforezi igin yuritme tamponu (TBE tamponu 10x, pH=8) su sekilde

hazirlanmistir:

121,10 gr Tris Base, 61,83 gr Borik asit ve 5,84 gr EDTA tartilarak distile su ile

hacim 1000 mlI’ye tamamlandi. pH=8"e ayarlanarak buzdolabinda sakland:.
Hazirlanan 10xTBE tamponundan 1xTBE tamponu hazirlamak igin; 10XxTBE’den
100 ml alind1 ve lzerine 900 ml saf su ilave edilerek toplam hacim 1000 ml’ye

tamamlandi.

Jel elektroforezi icin 1XTBE tamponu kullanilda.

2.2.3. Etidyum Bromur Boyasinin Hazirlanmasi

Etidyum Bromir (5 mg/ml stok) hazirlamak icin Etidyum Bromur’den 50 mg

aliarak 10 ml distile su igerisinde ¢oziilmiistiir.
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2.2.4. Minijel Elektroforez i¢in %1°lik Agaroz Jel Hazirlanmasi

0,2 gr Agaroz tartildi ve 20 ml 1x TBE tamponu icerisinde eritildi. Jelin sicaklig:
diisiince, 2 pl Etidyum Bromiir ¢ozeltisinden eklendi. Iyice karistirildiktan sonra jel
kabina dokuldi. Jel yaklasik 30-40 dakika soguduktan sonra kosturmaya hazir hale
geldi.

2.2.5. DNA’nin Yiklenmesi

1,5 mI’lik ependorf tipu icine 3 ul yikleme boyasi, 10 pl genomik DNA koyup, jel
icindeki kuyucuklara (tarak ucuyla acilan) yiiklendi. Yaklasik 30 dakika 100 volt’ta
ornekler yiriitiiliip, olusan bantlarin Biometra marka BioDock Analyse cihazinda

fotograflar gekildi.

2.3. Polimeraz Zincir Reaksiyonu (PCR) Ile ITS Bolgesinin Cogaltiimasi

PCR, herhangi bir organizmaya ait genomik DNA’daki herhangi bir boélgenin
cogaltilmasin1 (amplifikasyonunu) saglayan basit ama ¢ok basarili in vitro DNA
sentezi yontemidir. Polimeraz Zincir Reaksiyonunun prensibi, tekrarlanan (¢

basamaga dayanir:

- DNA’nin yiksek sicaklikta tamamen denatiire edilmesi,

- Ozgil bir PCR igin, primerlerin hedef bolge ile uygun sicaklikta birlesmesi
(annealing),

- Taq DNA Polimeraz enziminin 72 °C’de, primerlere serbest nikleotitleri

bglayarak, nikleotit zincirini uzatmasi.

Primer oligontkleotitlerinin, baglanma bodlgesine komplementer olacak sekilde
secilmesi reaksiyonun 6zgiilliigiinii saglar. Primerin uzamasi, termofilik bakteri olan
Thermus aquaticus’dan izole edilen ve 1siya dayanikli bir enzim olan Taqg DNA

Polimeraz ile katalizlenir. Bu enzim, 85.000 Da molekiiler agirhginda olup,
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polimerizasyon aktivitesini 72 °C’de g0sterir ve 94 °C’de inkibe edildikten sonra
bile aktivitesini kaybetmez. Bu reaksiyonlar, 6zgul bir DNA pargasinin sayica
artmasin saglar. Hedef DNA, her dongilide kopya sayisini ikiye katlar. Boylece 20
dongu sonunda hedef DNA’nin yaklasitk 1 milyon kopyasi olusur. Polimeraz
enzimleri, aktivite gostermek icin serbest magnezyum iyonlarina gereksinim duyarlar.

Uygun MgCl; konsantrasyonu 0,5 mM-5 mM arasinda degisebilir.

Bu calismada, dizi analizinde kullanilacak DNA parcalarini olusturmak igin ITS1,

5.8S ve ITS2 bolgelerini igine alan, yaklasik 700 nikleotitlik bolge gogaltilmistir.

Amplifikasyon reaksiyonlarinda kullanilan 1TS5, ITS4 ve modifiye ITS5

primerlerinin niikleotid dizileri asagidaki gibidir:

ITS5 (5°-GGA AGT AAA AGT CGT AAC AAG G-3’) (White et al., 1990)
ITS4 (5°-TCC TCC GCT TAT TGA TAT GC-3’) (White et al., 1990)
Modifiye ITS5 (5° -GGA AGG AGA AGT CGT AAC AAG G- 37)

ITS primerleri, amplifikasyon igin 18S-5.8S-26S rRNA genlerinin uygun bdlgelerine
baglanir. ITS5 primeri 18S rDNA bdlgesine, 1TS4 primeri ise 26S rDNA bdlgesine
komplementerdir (Sekil 2.1.).

ITS BOLGESI
]

@

==
18S nrDNA | ITS1 P® JITS2| 26S nrDNA

nrDNA

-]

Sekil 2.1. Amplifikasyon reaksiyonlarinda kullanilan ITS5 ve ITS4 primerlerinin
rDNA Uzerindeki yerlesimi (Baldwin et al., 1995)
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2.3.1. ITS5, 1TS4 ve Modifiye ITS5 Primerlerinin Cozilmesi

ITS5 (5°-GGA AGG AGA AGT CGT AAC AAG G-3’)’ e 1020,41 pl

saf su konularak ¢6zdiiriilmiistiir.

ITS4 (5°-TCC TCC GCT TAT TGA TAT GC-3’)’e 1020,41 pl

saf su konularak ¢ozdiiriilmiistiir.

Modifiye ITS5 (5’-GGA AGG AGA AGT CGT AAC AAG G- 3°)’e 1020,41 pl

saf su konularak ¢ozdiiriilmiistiir.

2.3.2. Reaksiyon Karisimimin Hazirlanmasi

- 70,13 pl sdH,O (Steril distile su) X 4= 280,52 ul ~ 281 pl
- 10 pl Buffer X 4= 40 ul

- 14 ul MgCl, X 4= 56 pl

- 2,5 ul dNTP karisimi X 4= 10 pl

- 1,75 pl Primer ITS5 X 4=7ul

- 1,62 pul Primer ITS4 X 4=6,48 pl ~ 6,5 pl

kullanilarak toplam 400 pl’lik reaksiyon karisimi hazirlandi. Bu karisim dort
ependorf tlpline bolindd. Her tipe 97,5 ul karistm ve 1/20 sulandirilmis DNA
orneginden 2 ul alinip, reaksiyon karisimina eklendi. Bu karisima 0,5 ul (2,5 U) Taq
DNA Polimeraz eklenerek PCR programi baslatildi. PCR aleti asagidaki sekilde

programlandi:

- 94 °C’de 1 dakika denatiirasyon

- 53 °C’de 1 dakika annealing

- 72°C’de 1 dakika uzama

- 72°C’de 10 dakika son uzama

- 35 dongl sonunda ~700 nikleotitlik PCR drlnleri %1,5’luk agaroz jel

elektroforezinde ayristirildi.
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Toplanan 46 ornekten PCR reaksiyonu ile ITS bolgeleri ¢ogaltilabilen Ornekler

Cizelge 2.3.’te verilmistir.

Cizelge 2.3. Polimeraz Zincir Reaksiyonu ile ITS bolgesi elde edilen tirler

Sira No Ornek No Tiir Ad1
1 S. Ertas 1001 | Opopanax hispidus Griseb.
2 S. Ertas 1002 | Anethum graveolens L.
3 S. Ertas 1004 | Peucedanum palimbioides Boiss.
4 S. Ertag 1018 | Peucedanum palimbioides Boiss.
5) S. Ertas 1029 | Bifora radians M.Bieb.
6 S. Ertag 1030 | Apium graveolens L.
7 S. Ertas 1031 | Opopanax hispidus Griseb.
8 S. Ertas 1037 | Conium maculatum L.
9 S. Ertag 1039 | Apium nodiflorum (L.) Lag.
10 S. Ertag 1041 | Artedia squamata L.
11 S. Ertas 1044 | Conium maculatum L.
12 S. Ertas 1048 | Torilis japonica DC.
13 S. Ertag 1052 | Falcaria vulgaris Bernh.

2.3.3. Minijel Elektroforezi i¢in %1,5’luk Agaroz Jel Hazirlanmasi

0,3 gr Agaroz tartildi ve 20 ml 1XTBE tamponu igerisinde eritildi. Jelin sicaklig
diisiince 2ul etidyum bromiir ¢ozeltisinden eklendi. lyice karistirildiktan sonra jel
kabina dokuldu. Jel, 30-40 dakika soguduktan sonra kosturmaya hazir hale geldi.

2.3.4. DNA’nin Yuklenmesi

1,5 ml’lik Ependorf tupt icine 3 pl yikleme boyasi, 3 ul PCR DNA’s1 kondu. Bu
karisim jel icinde tarak ucuyla acilan kuyucuklara konduktan sonra, yaklagik 30
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dakika 100 volt’ta drnekler yiritiilerek olusan bantlar “Biometra” marka BioDock
Analyse cihazinda fotograflandi.

2.4. DNA Dizi Analizi

PCR Urlnlerinin enzimatik temizlenmesi ve dizilerinin ¢ikarilmasi, hizmet alim1 yolu
ile Macrogen firmasi tarafindan gergeklestirilmistir. Bu ¢alismada, ITS bélgesinin
tamaminin niikleotit dizileri otomatik dizileme cihazinda 1TS4, ITS5 ve modifiye
ITS5 primerleri kullanilarak ¢ikarilmustir.

2.5. Filogenetik Analiz

Filogenetik analiz, PCR ile ITS bolgeleri elde edilen 13 6rnek ile gen bankasindan

alian 79 6rnek kullanilarak yapildi.

Cizelge 2.4. ITS bolgesi nikleotit dizisi gen bankasindan alinan 6rnek bilgileri

Sira Gen bankasi

Tason Ad1

No Voucher Bilgileri kayit no

Ajani 853 (Hb. Akhani). ITS1; kismi

1 | Opopanax hispidus Griseb. nukleotit dizisi, 5.85 ribosomal RNA | £1169298.1
geni; tam nikleotit dizisi ve ITS2;
kismi niikleotit dizisi.

2J0623 (KUN). ITS1, 5.8S ribozomal

2 Torilis japonica (Houtt.) DC. RNA geni ve ITS2; tam nikleotit EU236214.1
dizisi.
E.A. Leadlay & B. Petty 89 (MO).
ribozomal RNA geni; tam nukleotit
dizisi ve ITS2, kismi niikleotit dizisi.
Malabaila secacul (Mill. :
A _ (Mill.) MW 17. ITSL, 5.88 ribozomal RNA | pogge577.1
Boiss. geni ve 1TS2; tam nikleotit dizisi.
. . " | U78408.1
5 Bifora radians M.Bieb. Nukleer ribozomal ITS1; tam niikleotit
dizisi ve ITS2; tam nikleotit dizisi. U78468.1
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Cizelge 2.4. (devam)

Apium graveolens L.

Downie s.n. (ILL). ITS1, 5.8S
ribozomal RNA geni ve ITS2; tam
nikleotit dizisi.

GQ379287.1

Helosciadium nodiflorum
W.D.J.Koch

Lahham & EI-Oqglah 18; Downie DNA
no. 919. ITS1, 5.8S ribozomal RNA
geni ve ITS2; tam nikleotit dizisi.

AF164823.2

Laserpitium hispidum M.Bieb.

Werblan-Jakubiec & al. 7-1X-2005
(Univ.of Warsaw Bot. Gard. Herb.).
ITS1, 5.8S ribozomal RNA geni ve
ITS2; tam niikleotit dizisi.

FJ415155.1

Artedia squamata L.

ITS1 ribosomal RNA geni; tam
nikleotit dizisi ve 1TS2; tam niikleotit
dizisi.

AF077799.1
AF077114.1

10

Falcaria vulgaris Bernh.

ITS1; kismi nikleotit dizisi, 5.8S
ribozomal RNA geni; tam nikleotit
dizisi ve ITS2; kismi niikleotit dizisi.

AF077888.1

11

Torilis arvensis Link

Wojewodzka & Zych 6-VII-2004
(Univ. Of Warsaw Bot. Gard. Herb.).
ITS1, 5.8S ribozomal RNA geni ve
ITS2; tam nikleotit dizisi.

FJ415110.1

12

Daucus carota L.

ITS1, 5.8S rRNA geni, ITS2, Jury, SL.
17848.

HE602376.1

13

Eryngium campestre L.

ITS1, 5.8S rRNA geni, ITS2, Jury, SL.
17523.

HE602451.1

14

Caucalis platycarpos L.

Wojewodzka & Zych 7-VII-2004
(Univ. Of Warsaw Bot. Gard. Herb.).
ITS1, 5.8S ribozomal RNA geni ve
ITS2; tam nikleotit dizisi.

FJ415106.1

15

Astrodaucus orientalis (L.)
Drude

Wojewodzka & Zych 13-VII-2004
(Univ. Of Warsaw Bot. Gard. Herb.).
ITS1, 5.8S ribozomal RNA geni ve
ITS2; tam nikleotit dizisi.

FJ415108.1

16

Malabaila aurea Boiss.

Mayer 50567 (KRAM). ITS1, 5.8S
ribzsomal RNA geni ve ITS2; tam
nikleotit dizisi.

EU594919.1

17

Berula erecta (Huds.) Coville

Bot. Dep. Univ. Tehran 266/E. ITS1,
5.8S ribozomal RNA geni ve ITS2; tam
nikleotit dizisi.

DQ005652.1
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Cizelge 2.4. (devam)

18 | Bunium bulbocastanum L. ITS1, 58S rRNA geni ve ITS2, | HEGO2464.1
Montserrat, JM. s.n.

Neville Jones 34619 (KRAM). ITS1,

19 | Heracleum lanatum Michx. 5.85 ribozomal RNA geni ve ITS2; tam EU594924.1
nikleotit dizisi.

20 Malabaila secacul (Mill.) ITS1; tam nikleotit dizisi, 1TS2, 185- | AF008627.1

Boiss. 26S bolgeleri; tam niikleotit dizisi. AF009106.1

21 | Ferula orientalis L. ITS1, 5.85 rRNA geni ve ITS2, GAZI: | FN432920.1
M. Sagiroglu 2170.

5o | Ferulacoskunii H.DUMaN & =1 51 585 rRNA geni ve ITS2, GAZI: | ENas2910.1

Sagiroglu M. Sagiroglu 2270.

23 | Ferula halophila Pesmen ITS1, 5.85 rRNA geni ve ITS2, GAZI: | FN432913.1
M. Sagiroglu 2146.

Ferulago galbanifera W.D.J. ITS1; kismi niikleotit dizisi, 5.8S

24 Koch ribosomal RNA geni; tam nukleotit AF077889.1
dizisi ve ITS2; kismi niikleotit dizisi.
M.G. Pimenov, E.V. Kljuykov, AK.

25 | Ferulago angulata Boiss. Sytin, V. Mozaffarian, (Mw) 101, | AY941272.1
ITS1; tam nukleotit dizisi ve 1TS2; tam | AY941300.1
nikleotit dizisi.

Pimpinella purpurea 2J0527 (KUN). ITS1, 5.8S ribozomal

26 H.Boissieu RNA geni ve ITS2; tam nukleotit EU236197.1
dizisi.

Rechinger 53815 (G). ITS1, 5.8S

27 | Pimpinella kotschyana Boiss. ribozomal RNA geni ve ITS2; tam DQ516373.1
nikleotit dizisi.

J. Lahham & A. EI-Oglah s.n.
(Yarmouk  University  Herbarium,

28 | Ammi majus L. Jordan). ITS1; kismi niikleotit dizisi, GQ148787.1
5.8S ribozomal RNA geni; tam
nukleotit dizisi ve ITS2; kismi
nikleotit dizisi.

M. Carine et al. 65 (AZB, BM) klon 1.

29 | Ammi trifoliatum Trel. ITS1, kismi niikleotit dizisi, 5.8S HQ202151.1
ribozomal RNA geni; tam nikleotit GI:313758565
dizisi ve 1TS2; kismi nikleotit dizisi.

30 | Coriandrum sativum L. Nukleer ribozomal DNA ITS1 ve | U30586.1
nukleer ribozomal DNA ITS2. U30587.1

31 Heptaptera anisoptera (DC.) | |Ts1: tam nikleotit dizisi ve ITS2; tam | AY941273.1

Tutin niikleotit dizisi. AY941301.1
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Cizelge 2.4. (devam)

Malabaila pastinacifolia Boiss.

Duran et al. 5498 (ADO). ITS1; kismi

32 nukleotit dizisi, 5.8S ribozomal RNA | Ey169297.1
& Balansa geni, tam nikleotit dizisi ve I1TS2;
kismi niikleotit dizisi.
gg | 111gonOscladium fasiocarpum | pyy 43, 1751, 585 ribozomal RNA | 5ggss80.1
(Boiss.) R.Alava geni ve ITS2; tam niikleotit dizisi.
gy | THigonosciadium viscidulum | £ 45243, 171, 5.85 ribozomal RNA | Ero43013 1
Boiss. & Hausskn. geni ve ITS2; tam nukleotit dizisi.
) S Menemen & Hamzaoglu 309 (ADO).
g5 | Pastinaca pimpinellifolia ITS1; kismi niikleotit dizisi, 5.8S | EU169302.1
M.Bieb. ribozomal RNA geni; tam nikleotit
dizisi ve ITS2; kismi niikleotit dizisi.
Peucedanum turgeniifolium 2J0634 (KUN). ITS1, 5.8S ribozomal
36 H.Wolff RNA geni ve ITS2; tam nukleotit EU236187.1
dizisi.
SZ YY 062604. 1TS1, 5.8S ribozomal
37 | Peucedanum elegans Kom. RNA geni ve ITS2; tam nikleotit EU418385.1
dizisi.
28 Turgenia latifolia (L.) ITS1 ribozomal RNA geni ve ITS2; AF077810.1
Hoffmann tam niikleotit dizisi. AF077125.1
o ) M.G. Pimenov, E.V. Kljuykov, AK.
29 Turgenia lisaeoides Sytin, V. Mozaffarian, (MW) 437. AY941291.1
C.C.Towns. ITS1; tam nukleotit dizisi ve 1TS2; tam | AY941319.1
nikleotit dizisi.
40 | Zosima orientalis Hoffm. ITS1, 58S ribozomal RNA geni ve | AF008628.2
ITS2; tam niikleotit dizisi.
EDNAO06-4855. ITS1; kismi niikleotit
41 | Zosima absinthifolia Link dizisi, 5.8S ribozomal RNA geni; tam | £185647.1
niikleotit dizisi ve ITS2; kismi
nikleotit dizisi.
ITS1; kismi nikleotit dizisi, 5.8S
42 | Prangos pabularia Lindl. fibozomal RNA geni; tam niikleotit AF077906.1
dizisi ve ITS2; kismi niikleotit dizisi.
Ajani 2055 (TUH). ITS1; kismi
43 | Prangos ferulacea Lindl. nukleotit dizisi, 5.85 ribozomal RNA | £169310.1
geni; tam nikleotit dizisi ve ITS2;
kismi niikleotit dizisi.
Heteromorpha involucrata Balkwill & Cadman 2625 (E). ITS1,
44 DQ368851.1

Conrath

5.8S ribozomal RNA geni ve ITS2; tam
nikleotit dizisi.
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Cizelge 2.4. (devam)

Heteromorpha pubescens Burtt

Balkwill et al. 5602 (E). ITS1, 5.8S

45 Davy ribozomal RNA geni ve ITS2; tam DQ368855.1
nikleotit dizisi.
Conservatoire botanique de la Ville de
o ) Mulhouse no. 98206. ITS 1; kismi
46 | Oenanthe silaifolia M. Bieb. nikleotit dizisi, 5.85 ribozomal RNA EU233943.1
geni; tam nikleotit dizisi ve ITS2;
kismi niikleotit dizisi.
47 | Oenanthe pimpinelloides L. ITS1, 58S ribozomal RNA geni ve | AY691935.1
ITS2; tam niikleotit dizisi.
18 Bunium microcarpum (Boiss.) ITS1: tam nikleotit dizisi ve ITS 2; | DQ435227.1
Freyn &Bornm. tam nikleotit dizisi. DQ435266.1
o Schwerdfeger 14405 (MISS). ITS1; | AF073545.1
49 | Scaligeria moreana Engstrand tam nikleotit dizisi ve 1TS2; tam
" S AF073546.1
nikleotit dizisi.
. - i digic . DQ422830.1
50 | Scaligeria napiformis Grande ITS1; tam nikleotit dizisi ve ITS2; tam Q
ntkleotit dizisi. DQ422849.1
Grammosciadium daucoides Davis 44068 (E) ITS1, 5.8S ribozomal
51 DC. RNA geni ve ITS2; tam nukleotit AF073559.2
dizisi.
52 Grz-almmosmadlum platycarpum | \avnak 455 (BE). ITSL; tam niikleotit AF073551.1
Boiss. & Hausskn. dizisi.
) ) ) S. Downie 43 (ILL) DNA no. 43. ITS1;
£3 Petroselinum crispum (Mill.) kismi niikleotit dizisi, 5.8 ribozomal GQ148797.1

Nyman ex A.W. Hill

RNA geni; tam nukleotit dizisi ve
ITS2; kismi niikleotit dizisi.

G1:289684555

) ) Nukleer ribozomal DNA ITS1; tam | y30546.1
54 Pastinaca sativa L. nikleotit dizisi, nukleer ribozomal U30547 1
DNA ITS2; tam niikleotit dizisi. '
) Nukleer ribozomal DNA ITS1; tam | y30544.1
55 Heracleum sphondylium L. nikleotit dizisi, nukleer ribozomal U30545.1
DNA ITS2; tam niikleotit dizisi.
Heracleum trachyloma Fisch. .
56 y MW 1152. ITS1, 5.8S ribozomal RNA EF043027.1
& C. A. Mey. geni ve ITS2; tam niikleotit dizisi.
57 | Echinophora tenuifolia L. Spalik & Zochowska (WA). ITS1; tam | AF073529.1
nikleotit dizisi.
- Echinophora tournefortii Jaub. Spalik & Zochowska (WA). ITSL; tam AF073531 1

&Spach

nikleotit dizisi.
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Cizelge 2.4. (devam)

& Heldr.

ribozomal RNA geni ve ITS2; tam
nikleotit dizisi.

59 | Lecokia cretica DC. ITS1, 5.8S ribozomal RNA geni ve | y78358.2
ITS2; tam nikleotit dizisi.
60 | Cuminum cyminum L. ITS1, 5.8S ribozomal RNA geni, ITS2; | y78362.2
tam niikleotit dizisi.
61 | Pseudorlaya pumila Grande ITS1, 5.8S ribozomal RNA geni ve | y3p522.2
ITS2; tam nikleotit dizisi.
Wojewodzka & Zych 15-VI1-2004
62 | Daucus littoralis Sibth.&Sm. | (Univ. Of Warsaw Bot. Gard. Herb.). | Fj415159.1
ITS1, 5.8S ribozomal RNA geni ve
ITS2; tam nikleotit dizisi.
63 | Chaerophyllum bulbosum L. ITS1; tam nikleotit dizisi, 1TS2; tam AF073659.1
nikleotit dizisi. AF073660.1
Chaerophyllum elegans Reduron, Charpin & Pimenov (WA).
64 ITS1: " PR . AF073663.1
Gaudin ; tam nlkleotit dizisi, ITS2; tam
nikleotit dizisi.
Chaerophyllum meyeri Boiss. | Wendelbo & Assadi 27717 (E). ITS1; | AF073639.1
® | e Buhse tam nikleotit dizisi, 1TS2; kismi
; e AF073640.1
nikleotit dizisi.
66 | Scandix pecten-veneris L. Nukleer ~ribozomal DNA  ITs1, | U30538.1
nukleer ribozomal DNA ITS2. U30539.1
67 | Scandix iberica M. Bieb. ITS1; tam nikleotit dizisi, 1TS2; tam AF073621.1
niikleotit dizisi. AF073628.1
63 Geocaryum macrocarpum Hedge (E). ITS1; tam nikleotit dizisi, | AF073607.1
(Boiss. &Spruner) Engstrand | |TS2; tam nuikleotit dizisi. AF073608.1
Anthriscus kotschyi Fenzl ex Spalik & Zochowska. ITS1; tam | AF073579.1
69 Boiss nikleotit dizisi, ITS2; tam nukleotit
' . AF073580.1
dizisi.
Gereau 1669 (MISS). ITS1; tam
70 Anthriscus sylvestris (L.) iKleotit dizisi (ITSZ)t iKleotit AF073583.1
; nikleotit dizisi, ; tam nukleoti
Hoffm. subsp. sylvestris o AF073584.1
dizisi.
Ajani 941 (Hb. Akhani). ITS1; kismi
71 Opopanax persicus Boiss. & niikleotit dizisi, 5.8S ribozomal RNA | EU169299.1
Heldr. geni; tam nukleotit dizisi ve 1TS2;
kismi niikleotit dizisi.
Laserpitium petrophilum Boiss. | Spalik & Zochowska (WA). ITS1, 5.8S
72 AF073567.2

32



http://www.ipni.org/ipni/idPlantNameSearch.do?id=844112-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DLecokia%2Bcretica%26output_format%3Dnormal
http://www.eol.org/pages/488085
http://www.ipni.org/ipni/idPlantNameSearch.do?id=847579-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DPseudorlaya%2Bpumila%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=9606-1&back_page=
http://www.ipni.org/ipni/idAuthorSearch.do?id=9802-1&back_page=
http://www.eol.org/pages/581716
http://www.ipni.org/ipni/idPlantNameSearch.do?id=840181-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DChaerophyllum%2Belegans%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=840181-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DChaerophyllum%2Belegans%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=840225-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DChaerophyllum%2Bmeyeri%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=840225-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DChaerophyllum%2Bmeyeri%26output_format%3Dnormal
http://www.eol.org/pages/581457
http://www.eol.org/pages/2881554
http://www.ipni.org/ipni/idPlantNameSearch.do?id=842741-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DGeocaryum%2Bmacrocarpum%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=842741-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DGeocaryum%2Bmacrocarpum%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=837932-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DAnthriscus%2Bkotschyi%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=837932-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DAnthriscus%2Bkotschyi%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=844058-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DLaserpitium%2Bpetrophilum%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=844058-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DLaserpitium%2Bpetrophilum%26output_format%3Dnormal

Cizelge 2.4. (devam)

73

Laserpitium carduchorum
Hedge &Lamond

Davis & Polunin 24567 24-VI11-1954
(E00042009). ITS1, 5.8S ribozomal
RNA geni ve ITS2; tam nukleotit
dizisi.

FJ415116.1

74

Eryngium billardieri Delile

ITS1; kismi nikleotit dizisi, 5.8S
ribozomal RNA geni; tam nukleotit
dizisi ve ITS2; kismi niikleotit dizisi.

AF077886.1

75

Astrodaucus littoralis (M.
Bieb.) Drude

Zych 27-VI1-1999 (Univ. of Warsaw
Bot. Gard. Herb.). ITS1, 5.8S
ribozomal RNA geni ve ITS2; tam
nikleotit dizisi.

FJ415109.1

76

Bupleurum rotundifolium L.

S.S. Neves Acc. No. 4 (E). 18S
ribosomal RNA geni; kismi niikleotit
dizisi, ITS1, 5.8S ribozomal RNA geni
ve ITS2; tam nukleotit dizisi, 26S
ribozomal RNA geni; kismi niikleotit
dizisi.

AF481400.1

77

Bupleurum falcatum L.

H.J.Y. (Hubei College of Traditional
Chinese  Medicine). ITS1, 5.8S
ribozomal RNA geni ve ITS2; tam
nikleotit dizisi.

EU001336.1

78

Seseli gummiferum Pall. ex
Smith

Conservatoire Botanique Mulhouse,
France, no. 9698, ex Bot. Gart.
Frankfurt, 25 June 2001, Hildenbrand,
Meyer & Reduron s.n. ITS1, 5.8S
ribozomal RNA geni ve ITS2; tam
nikleotit dizisi.

AY179023.1

79

Seseli tortuosum L.

Conservatoire Botanique Mulhouse,
France, no. 98042, 2 August 2001,
Hildenbrand, Meyer & Reduron s.n.
ITS1, 5.8S ribozomal RNA geni ve
ITS2; tam nikleotit dizisi.

AY179031.1

2.5.1. DNA Dizilerinin Hizalanmasi (Alignment)

Polimeraz Zincir Reaksiyonu yardimiyla ITS bolgeleri elde edilen 13 drnek ile gen

bankasindan alinan 79 ornege ait ITS nikleotit dizileri clustal W 2.0 versiyon

(Larkin ve ark., 2007) programina yiiklenerek dizi hizalma yapildu.
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Toplam 92 taksona ait ITS DNA bolgelerinin dizi analizi verileri, MacClade 4.03
(Maddison ve Maddison, 2003) bilgisayar programina yuklendi. Yuklenen veriler,
PAUP 4.0b.10. versiyon (Swafford, 2002) (Phylogenetic analysis using parsimony)

kladistik analiz program ile analiz edildi.

2.5.2. Kladogram ve Dendogram Olusturulmasi

PAUP 4.0b.10. versiyon (Swafford, 2002) programi, kladistik analiz i¢in asagidaki
sira takip edilerek kullanilmis ve kladogram elde edilmistir.

Heuristic search

!

Branch and bound

!

Branch swapping algoritm: TBR (Tree bisection- reconnection)

'

Steepest descent

'

Stepwise addition: Random (1000 Replicate)

,

Starting- Tree options: Get by stepwise addition

'

Swap on the best trees only

Heuristic search sonucu olusan en parsimonik agacglarin tutarlilik indeksi
(Consistency index, Cl) ve karmagiklik indeksi (Homoplazi index, HI) hesaplanmstir.
Daha sonra Strict Consensus, Semistrict Consensus, Majority Rule Consensus ve
Adams Consensus agaclar1 olusturulmustur. Ayrica taksonlar arasi uzaklik matriksi

hesaplanmistir.
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3. SONUCLAR VE TARTISMA

Bu calismada Kirikkale ili ve ¢evresinde yetisen Apiaceae familyasina ait bireyler
aras1 tlir ve cins diizeyinde filogenetik iliskilerin belirlenmesi amaglanmistir. Bu
amagla Kirikkale il sinirlart igerinden Apiaceae familyasina ait 46 6rnek toplanmuistir.
Toplanan 6rnekler igerisinde farkli cins ve tiirlere ait bireyler bulundugu gibi ayn
tiurtin farkli lokalitelerden toplanmis bireyleri de bulunmaktadir. Toplanan bu
orneklerin 45 tanesinden DNA izole edilebilmistir. izole edilen DNA’lardan, ITS
bolgesi primerleri kullanilarak Polimeraz Zincir Reaksiyonu ile ITS bolgeleri
cogaltilmaya calisilmistir. 45 DNA icerisinden 13 tanesinde primerler ¢alismis ve
ITS bolgesi cogaltilabilmistir. PCR reaksiyonunda sadece dis primerler kullanildig
icin PCR sonucu elde edilen DNA pargalar1 ITS1, 5.8S ve ITS2 bolgelerini

icermektedir.

Bunun yaninda ¢alismaya Apiaceae familyasina ait, ITS nikleotit dizileri gen
bankasindan alinan 79 6rnek de ilave edilmistir. Boylece 13 kendi ¢aligmamizdan,
79’da gen bankasindan alinan 6rnekle toplamda 92 6rnek igin filogenetik analiz

gergeklestirilmistir.

92 ornek igin Clustal W 2.0 versiyon (Larkin ve ark., 2007) programinda niikleotit
dizi hizalama yapilmis, filogenetik analizde PAUP4.0b.10 (Swafford, 2002)
programinda gerceklestirilerek filogenetik agaglar olusturulmustur. Boylelikle
Kirikkale ilinde yetisen tiirler ile gen bankasindan alinan tiirler arasinda varyasyonlar

ortaya konulmustur.

3.1. DNA izolasyonu
Calismada DNA'’s1 izole edilen 45 6rnege ait genomik DNA’lar %1’lik agaroz jel

elektroforezinde 1XTBE tamponu kullanilarak yiiriitilmiis, DNA bantlar1 jel

gorlintiileme cihazinda goriintiilenmistir (Sekil 3.1.).
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e ~ 21,227 B¢
(Maras 2005)

1500 bg
1000
900
800
700
600
500
400
300
200
100

Sekil 3.1. Genomik DNA molekdli jel elektroforez gorintusu.
(M. 100-1500 nukleotitlik ladder)

1) Conium maculatum L. (S. Ertas 1037)
2) Torilis japonica DC. (S. Ertas 1048)
3) Falcaria vulgaris Bernh. (S. Ertas 1052)

3.2. ITS1, 5.85 ve 1TS2 DNA Bolgelerinin Polimeraz Zincir Reaksiyonu ile

Cogaltilmasi

45 genomik DNA o6rnegi tizerinde ITS4, ITS5 ve modifiye ITS5 primerleri
kullanilarak gergeklestirilen PCR’da 13 6rnege ait yaklasik 700 nikleotit uzunluga
sahip ITS1, 5.8S ve ITS2 bolgeleri cogaltilmistir. Elde edilen PCR drtnleri %1,5’luk
agaroz jel elektroforezinde 1XTBE tamponu ile yiiriitilmiis ve jel goriintiileme

cihazinda goriintilenmistir (Sekil 3.2. a., b., c., d., e.).
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4 700 bg

Sekil 3.2.a. Calisilan Orneklere ait PCR driinlerinin  (ITS1-5.8S-1TS2) jel
elektroforez gorintdleri. (M. 100-1500 nikleotitlik ladder)

1) Opopanax hispidus Griseb. (S. Ertas 1001)
2) Anethum graveolens L. (S. Ertas 1002)
3) Peucedanum palimbioides Boiss. (S. Ertas 1004)
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4—— 700 bg

Sekil 3.2.b. Calisilan oOrneklere ait PCR iriinlerinin  (ITS1-5.8S-1TS2) jel
elektroforez gorintdleri. (M. 100-1500 nikleotitlik ladder)

4) Peucedanum palimbioides Boiss. (S. Ertas 1018)
5) Bifora radians M. Bieb. (S. Ertas 1029)
6) Apium graveolens L. (S. Ertas 1030)
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Sekil 3.2.c. Calisilan Orneklere ait PCR diriinlerinin (ITS1-5.8S-1TS2) jel
elektroforez gorintdleri. (M. 100-1500 nikleotitlik ladder)

7) Opopanax hispidus Griseb. (S. Ertas 1031)
8) Conium maculatum L. (S. Ertas 1037)
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4 700 bg

Sekil 3.2.d. Calisilan oOrneklere ait PCR friinlerinin  (ITS1-5.8S-1TS2) jel
elektroforez gorintdleri. (M. 100-1500 nikleotitlik ladder)

9) Apium nodiflorum (L.) Lag. (S. Ertas 1039)
10) Artedia squamata L. (S. Ertas 1041)
11) Conium maculatum L. (S. Ertas 1044)
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e 700 bg

Sekil 3.2.e. Calisilan Orneklere ait PCR diriinlerinin (ITS1-5.8S-1TS2) jel
elektroforez gorintdleri. (M. 100-1500 nikleotitlik ladder)

12) Torilis japonica DC. (S. Ertas 1048)
13) Falcaria vulgaris Bernh. (S. Ertas 1052)

3.3.ITS1, 5.8S ve ITS2 DNA Bolgelerinin Dizi Analizi

Polimeraz zincir reaksiyonu sonucunda 13 ornege ait ITS1-5.8S-1ITS2 rDNA
bolgelerini i¢ine alan yaklasik 700 nikleotitlik PCR iiriinii elde edilmistir. Bu

boélgenin dizi analizi yaptirilmis ve niikleotit dizileri elde edilmistir (Cizelge3.1.).

ITS nikleotit dizisi uzunlugu Angiospermlerde yaklasik 500-700 nikleotit arasinda
degismektedir (Baldwin et al., 1995). Bazt Gymnospermlerde ise 1500 ile 3700
nlkleotit arasinda olabilmektedir (Bobola et al., 1992; Germano ve Klein et al.,
1999; Liston et al., 1996; Maggini et al., 2000; Marrocco et al., 1996). Bu ¢alismada
elde edilen ITS nukleotit dizisi uzunlgu 659-723 arasinda degismektedir. Ortalama

nlkleotit dizisi uzunlugu 707 olarak hesaplanmustir.
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Cizelge 3.1. Kirikkale ilinden toplanan bitkilerin ITS nukleotit dizileri

Opopanax hispidus Griseb.(S. Ertas 1001)

61
121
181

301
361
421
481
541
601
661

GCAGGTTCTA
AAGGATCATT
CTAGCATCAG
TGGCCATTGG
TGATCGCTCG
AACGGATATC
ATTGCAGAAT
CTGAGGGCAC
GGAGCTGTGC
AAAAGTGAGT
TTGTCACGCG
GTGCGCCTCA

TTTTTTGAAA
GTCGAATCCT
GGGGCTTTGG
CCTGCGAAAT
CATCCCGTTA
TCGGCTCTTG
CCCGTGAACC
GTCTGCCTGG
TGGTTTGTGG
TTCCGGCGAT
AATCCTCGTC
ATGTGACCCC

GGGGAGAAGT
GCGATAGCAG
TCCCTTGTCT
CAGTCGGGCG
GCCGGAAGCG
CATCGATGAA
ATCGAGTCTT
GTGTCACGCA
GCGGAAATTG
GGACGTCGTG
ATCTTAGCGA
ATTGTCAGGT

GTAACAAGGT
AATCACCCGC
GTGAATCCCT
CGGAATGCGC
GCGTCATTCC
GAACGTAGCG
TGAACGCAAG
TTGTCTTGCC
GCCTCCCGTG
ACATCGGTGG
GCTCTTGGAC
TGGAGTATGT

TTCCGTAGGT
TAACATGTAA
GGTAGGTGGC
CAAGGAACTT
AAAACACAAC
AAATGCGATA
TTGCGCCCAA
CATAACCACA
CCTTGTTGCA
TTGTAAAAGA
CCTCAGGCAA
TCTCGTGGTC

GAACCTGCGG
ACACATCGGG
CCCTCTCGGG
AAAATTGAAT
GACTCTCGAC
CTTGGTGTGA
AGCCACTAGG
CACTCCTTGA
TGGTTAGTTC
CCTTATTGTC
CACACAACGT
C

Anethum graveolens L. (S. Ertas 1002)

61
121
181

301
361
421
481
541
601
661

CAGGTTTTTG
TTGTCGAATC
AGAGGGCTTC
CGGCCTACGA
TCGCATCCCG
TATCTCGGCT
GAATCCCGTG
GCACGTCTGC
TGCTGGTTTT
AGTGTCGGGC
CACGAATCCT
CTAACTGGAC

GAAGGAGGAA
CTGCGATAGC
GGTCCCCTGT
AATCATCCGG
TTAGCGGGCA
CTCGCATCGA
AACCATCGAG
CTGGGTGTCA
TGGGCGGAAA
GTTGGACGTC
CGTCATCTAA
CCCGTTGTGC

TCGTAACAAG
AGAATGACCC
TTGCAAACCC
GCGCGGAATG
TCGAACGTCA
TGAAGAACGT
TCTTTGAACG
CACATTTGCT
TTGGCCTCCC
GTGACATTCG
CTGAGCTCTA
GGTCGTTGTG

GTTTCCGTAG
GCTAACACGT
TTGGTAGGTG
CGCCAAGGAA
TTCCAAAACA
AGCGAAATGC
CAAGTTGCGC
TGCCCCAACC
GTGCTGTATT
GTGGTTGTAA
GGGGCCTTGG
TCGTCTGCGG

GTGAACCTGC
AAACACATTG
TCCCCCTCTA
CTTAAAATTG
CAACGACTCT
GATACTTGGT
CCGAAGCCAA
ACTCACTCCT
GTGCGGTTGG
AAGACCCTCT
TCGCTACACA
TCC

GGAAGGATCA
GGCAAGCTTC
TGGTGGTCAC
AATTGTACGT
CGACAACGGA
GTGAATTGCA
TAGGCCGAGG
TGATGAGATG
TGCAAAAGCG
TGACTTGTCG
ATCTGTCGCC

Peucedanum palimbioides Boiss. (S. Ertas 1004)

61
121
181

301
361
421
481
541
601
661

CATTTTGGGA
TTGTCGAATC
CGGGGGGCTT
GGCCTGCAAA
CGTATCCCGT
TCTCGGCTCT
ATCCCGTGAA
ACGTCTGCCT
GCGGGTTTGG
GTCTCCGGCG
CGAATCGACG
CGCTTCGACT

GGGGGGGGAA
CTGCAAATAG
GGTCCCCTAT
ATCTTTCGGG
TAGCGGGAAA
CGCATCGATG
CCATCGAGTC
GGGTGTCACG
GGGCGGAAAC
ACGGACGTCG
TCATCTTAGC
GTGACCCCTG

ATGTAACAAG
CAGAATGACC
CTGCGAATCC
CGCGGAATGC
CGGTGTCGTT
AAGAACGTAG
TTTGAACGCA
CATCGTCTTG
TGGCCTCCCG
CGACATCGGT
GAGCTCCGGG
CTGGTCGGTA

GTTTCCGTAG
CGCTAACTCG
CTGGTAGGTG
GCCAAGGACC
CCAAAACACA
CGAAATGCGA
AGTTGCGCCC
CCCGCAAACC
TGCCTTGTCG
GGTTGTAAAA
ACCCTTAGGC
GGTTGTATGC

GTGAACCTGC
TAAACAATTT
GCCACTCCCG
TTAAAACTGA
ACGACTCTCG
TACTTGGTGT
GAAGCCACTA
ACTCACTCCT
TGCGGTTGGC
TGCCCTCTTG
GGCACAGAGT
TGCGCGGGTA

GGAAGGATCA
GGGTAAGCAT
GGTGGCCACT
ATTGTATGTC
ACAACGGATA
GAATTGCAGA
GGCCGAGGGC
GCGAAGTTGT
GGAAAAGCGA
TATTGTCGCG
ACTCTGTGCG
CC

Peucedanum palimbioides Boiss. (S. Ertasg 1018)

121
181

301
361
421
481
541
601
661

AGTGTTTTTT
CATTGTCGAA
ATCGGGGGGC
CTGGCCTGCA
TCCGTATCCC
TATCTCGGCT
GAATCCCGTG
GCACGTCTGC
GTGCGGGTTT
GAGTCTCCGG
CGCGAATCGA
CGCGCTTCGA

GAAAAAAAAA
TCCTGCAAAT
TTGGTCCCCT
AAATCTTTCG
GTTAGCGGGA
CTCGCATCGA
AACCATCGAG
CTGGGTGTCA
GGGGGCGGAA
CGACGGACGT
CGTCATCTTA
CTGTGACCCC

AAAATGTACA
AGCAGAATGA
ATCTGCGAAT
GGCGCGGAAT
AACGGTGTCG
TGAAGAACGT
TCTTTGAACG
CGCATCGTCT
ACTGGCCTCC
CGCGACATCG
GCGAGCTCCG
AGCGGTCTGG

AGGTTTCCGT
CCCGCTAACT
CCCTGGTAGG
GCGCCAAGGA
TTCCAAAACA
AGCGAAATGC
CAAGTTGCGC
TGCCCGCAAA
CGTGCCTTGT
GTGGTTGTAA
GGACCCTTAG
TGGGTGTGCG

AGGTGAACCT
CGTAAACAAT
TGGCCACTCC
CCTTAAAACT
CAACGACTCT
GATACTTGGT
CCGAAGCCAC
CCACTCACTC
CGTGCGGTTG
AATGCCCTCT
GCGGCACAGA
CGCCGGAC

GCGGAAGGAT
TTGGGTAAGC
CGGGTGGCCA
GAATTGTACG
CGACAACGGA
GTGAATTGCA
TAGGCCGAGG
CTGCGAAGTT
GCGGAAAAGC
TGTATTGTCG
GTACTCTGTG
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Cizelge 3.1. (devam)

Bifora radians M. Bieb. (S. Ertas 1029)

61
121
181
241
301
361
421
481
541
601
661
721

TAAGGTGCTA
GCGGAAGGAT
TGGGCAAGCG
GGGTGGCTGC
ATTGTACGTT
ACAACGGATA
GAATTGCAGA
GGCCGAGGGC
GGGGAGCTGT
GAAAATTGAG
CTTGTCACGC
GTGCGCTTCC
C

CCAATTTTTT
CATTGTCGAA
TCGGGGGGCT
TGGCCTCAAA
CGCATCCCGT
TCTCGGCTCT
ATCCCGTGAA
ACGTCTGCCT
GTGGTTTGGG
TCTCCGACGA
GAATCCTAGT
ATTTACCCCT

GAAAGGAAAA
CCCTGCGATA
TTGTCCCCTC
ATCAATTGGG
TATCGGGCAG
CGCATCGATG
CCATCGAGTC
GGGTGTCACG
GGCGGAAACT
TGGATGTTGT
CATCATGGTG
GTTTCAGATT

AAGTGTAACA
GCAGAACGAC
TTCGCGAATC
CGCGGAATGC
CGGCGTCATT
AAGAACGTAG
TTTGAACGCA
CATCGTCTCG
GGCCTCCCGT
GACATAGGTG
AGCTCTAGGA
GATGGATTAT

AGGTTTCCGT
CCGCTAACAC
CCTGGTAGGT
GCCAAGTAAC
CCAAAAAACA
CGAAATGCGA
AGTTGCGCCC
CCCACAATCA
GCCTTGTCGT
GTTGTAAAAG
CCCTTAGGCG
GTCTGCCTGC

AGGTGAACCT
GTAAACACAT
GTCCACTCCT
TTAAAATTGA
ACGACTCTCG
TACTTGGTGT
GAAGCCACTA
CCCACTCCTT
GCGGTTGGCG
GCCCTATTGT
CACACACTTT
GTGGTACGCC

Apium graveolens L. (S. Ertas 1030)

61
121
181
241
301
361
421
481
541
601
661

GAAGATGCTA
GTGAACCTGC
AAACACATTG
GCCCCTCTTT
TAAAATTGAA
GACTCTCGAC
CTTGGTGTGA
AGCCAATAGG
CACTCCTTGA
CGGTTGGCGC
CCCTCTTGTT
ACACAATTTT

AAAAGTAGTT
GGAAGGATCA
GGCAAGCGTC
GGTGGCCACC
TTGTACGTTC
AACGGATATC
ATTGCAGAAT
CCGAGGGCAC
TGAGGGGTGT
AAAAGCGAGT
TTGTCGCACG
TCACCTTAAC

GGGTTTTTGG
TTGTCGAATC
GGTGGGCTTT
GGCCTACGAA
GCAACCCGTT
TCGGCTCTCG
CCCGTGAACC
GTCTGCCTGG
TGGTTTTTGG
CTCCGGCGAC
TAATTGTGTC
TGTGACCCCT

AAGGAGGAAG
CTGCGATAGC
GGTCCGCCGT
TCATCCGGGC
AGGGGCGGCG
CATCGATGAA
ATCGAGTCTT
GTGTCACACA
GCGGAAATTG
GGACGTCGTG
ATCTAAGGAG
GCTGGTGTGC

TCGTAACAAG
AGAATGACCC
TTGCAAACCT
GCGGAATGCG
GCGTCATTCC
GAACGTAGCG
TGAACGCAAG
TTTGCTTGCC
GCCTCCCGTG
ACATCGGTGG
CTCGAGGACC
CCGGTGGGCG

GTTTCCGTAG
GCTAACACGT
TTGGTAGGTG
CCAAGGAACT
AAAACACAAC
AAATGCGATA
TTGCGCCCGA
CTCAAACACT
CCGTGTTGTG
TTGTAAAAGG
CTGAGGCGCT
CGCGCGTC

Opopanax hispidus Griseb. (S. Ertas 1031)

61
121
181
241
301
361
421
481
541
601
661

GAAGGTGCTA
ACCTGCGGAA
ACATCGGGCT
CTCTCGGGTG
AATTGAATTG
CTCTCGACAA
TGGTGTGAAT
CCACTAGGCT
CTCCTTGAGG
GTTAGTTCAA
TTATTGTCTT
CACAACGTGT

TAATTTTTTT
GGATCATTGT
AGCATCAGGG
GCCATTGGCC
ATCGCTCGCA
CGGATATCTC
TGCAGAATCC
GAGGGCACGT
AGCTGTGCTG
AAGTGAGTTT
GTCACGCGAA
GCGCCTCAAT

TTTTGGAAGG
CGAATCCTGC
GGCTTTGGTC
TGCGAAATCA
TCCCGTTAGC
GGCTCTTGCA
CGTGAACCAT
CTGCCTGGGT
GTTTGTGGGC
CCGGCGATGG
TCCTCGTCAT
TGTGACCCCA

GAAAAAATGT
GATAGCAGAA
CCTTGTCTGT
GTCGGGCGCG
CGGAAGCGGC
TCGATGAAGA
CGAGTCTTTG
GTCACGCATT
GGAAATTGGC
ACGTCGTGAC
CTTAGCGAGC
GTGGTCTGCT

AACAAGGTTT
TCACCCGCTA
GAATCCCTGG
GAATGCGCCA
GTCATTCCAA
ACGTAGCGAA
AACGCAAGTT
GTCTTGCCCA
CTCCCGTGCC
ATCGGTGGTT
TCTTGGACCC
CGGGTTCGCC

CCGTAGGTGA
ACATGTAAAC
TAGGTGGCCC
AGGAACTTAA
AACACAACGA
ATGCGATACT
GCGCCCAAAG
TAACCACACA
TTGTTGCATG
GTAAAAGACC
TCAGGCAACA
GGGAC

Conium maculatum L. (S. Ertas 1037)

61
121
181
241
301
361
421
481
541
601
661

TCGGCGGGCG
AACACGTATA
GTAGGTGGCC
AGGAACATAA
AACACAACGA
ATGCGATACT
GCGCCCGAAG
CAAACACAGA
GACTTGTTGC
GTTGTAAAAG
CCCTTAGGCG
CGCTGAGTTT

GGGGCCGGGG
CACATCGGAC
CTCTCGGGTG
AACTGAATTG
CTCTCGACAA
TGGTGTGAAT
CCATTAGGCC
CACTCCTCAA
GCGGTTGGCA
ACCCTCTTGA
GCACACACTC
AAGCATATCA

AGACCGAGTT
AAGCGTCAGG
GCCACTGGCC
TACGCCCGCT
CGGATATCTC
TGCAGAATCC
GAGGGCACGT
GGATTTGTGC
AAAAAATGAG
ATTGTTGCGC
TGTGCGCTTC
AAATCCGGGA

GTCGATCCTG
GGGCTTTTGT
TGCAAAATCA
TCCCGTTAAC
GGCTCTCGCA
CGTGAACCAT
CTGCCTGGGT
CTGGTTTGGG
TCTCCGGCGA
GAATCCGCGT
GACTGTGACC
GGAAAAAAAA

CGATGGCAGA
CCCCTGTTAG
TTTGGGCGCG
GGGCAGCGGC
TCGATGAAGA
CGAGTCTTTG
GTCACGCATT
GGCGGAAATT
CGGACGTCGT
CATCTTAGCG
CCAGGTCAGG
AAAGCAAAAC

ATGACCCGCT
CGAATCCCTG
GAATGTGCCA
GTCATTCCAA
ACGTAGCGAA
AACGCAAGTT
GTCTTGCCCA
GGCCTCCCGT
GACAACGGTG
AGCTCTAGGA
CGGGACTACC
ACG
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Cizelge 3.1. (devam)

Apium nodiflorum (L.) Lag. (S. Ertas 1039)

61
121
181
241
301
361
421
481
541
601
661

GATGAGGTTT TGGAAGTAAA
CATTGTCGAA TCCTGCTATA
CCGGGGGGCT TGTGCCTCTC
GGCCTACGAA ATTGGGCGCG
TCTTGTTCGC AGGAAGTGTC
CGGCTCTCGC ATCGATGAAG
CCGTGAACCA TCGAGTCTTT
TCTGCCTGGG TGTCACGCAT
TGGCCTCCCG TGCCTTGCGG
GCGACATCGG TGGTTGTAAA
TGGAGCTCAA GGACCTCTAG
TATGAGTGTA ATGGACGTTG

AATCGTAACA
GCAAAATGAC
GCCAGCGAAC
GAAAGCGCCA
GTCATTCTGG
AACGTAGCGA
GAACGCAAGT
CGTGTTGCCC
TGCGGTTGGT
AATACCCTCT
GCGCCACAAA
CTACGTAGTC

AGGTTTCCGT
CAGCTAACAT
CCCGGGAAGG
AGGAATGTAA
AACACAAACG
AATGCGATAC
TGCGCCCGAG
CCGACCATTA
ACAAAGATGA
TGTCTTGTCG
CTGTTTCGCT
AACT

AGGTGAACCT
GTTAACACAT
TGGCCCTCAG
AACTGAATTG
ACTCTCGGCA
TTGGTGTGAA
GCCATCAGGC
TACGGTATGG
GTCTTTTGGC
TGCCAATGCC
TGAATTTAAA

GCGGAAGGAT
TGGGAGAGCG
GGTTCCCACC
CACGTGCGCT
ACGGATATCC
TTGCAGAATC
TAAGGGCACG
GGGCGGACAA
GGCGGACGTC
CGTCGCCTTA
AATGTATGAT

10

Artedia squamata L. (S. Ertas 1041)

121
181
241
301
361
421
481
541
601

GCAGCTGTTC GGGCACGGGA
GGCCGGTCCC TTTTTNCCCC
CCGGCCAACA AAATCAACTG
CGCTTCCGTC GCGGGAAGTG
CCTGGCTCTC GCATCGATGA
CCCGTGAACC ATCGAGTCTT
TCTGCCTGGG TGTCACCAGG
GCGGATATTG GCCTCCCGTG
CGGACATCGC GACATTGGGG
TTAAGGGACC CTTTCGTGCC
CTCCCTCCTG ATTTAAGCTT

AGAAATCCCG
ACCCAAGGGA
GGCGCTGGCT
GCGTCAGTAC
AGAACGTAGC
TTTTTTTCAA
GAGGGGGGGA
CGTTGTTTGC
TGTAATTCTC
CAATGTGTTC
ATAATACGGA

TAAACGGGGT
AAAAGAAAAA
GCGCCAAGGA
GAAACACAAA
GAATGCGATA
GTTGCCCCCC
CCAAACTTCT
GCGGCTGGCC
GTCCTGTCGC
CCTTCGGTTG
GGAAATTCCT

TCGCTTTTCG
AACTACCCTC
AATGATTACC
TGACTCTCGG
CTTGGTGTGA
CCCATTCGGT
CTCATGGGGA
TAAATTTGAG
GGGCCCGCAC
CGACCCCCAG
CTTTCCTTCC

GTTTCGGGGG
CGGGCGTCCG
AATGTTCGCT
CAACGGATAT
ATTGCTTTAT
TGAGGGCACG
CGGGTTGGGG
TCTATGGCAA
CCTACCCGGC
TCAGGCGGGA
CACACTTGCT

11

Conium maculatum L. (S. Ertas 1044)

61
121
181
241
301
361
421
481
541
601
661
721

GCAGGCTGAT AATAATTTTT
TGAACCTGCG GAAGGATCAT
TACACATCGG ACAAGCGTCA
CCCTCTCGGG TGGCCACTGG
AAAACTGAAT TGTACGCCCG
GACTCTCGAC AACGGATATC
CTTGGTGTGA ATTGCAGAAT
AGCCATTAGG CCGAGGGCAC
GACACTCCTC AAGGATTTGT
GCGCGGTTGG CAAAAAAATG
AGACCCTCTT GAATTGTTGC
CGGCACACAC TCTGTGCGCT
GAC

TTTTTTGAAG
TGTCGAATCC
GGGGGCTTTT
CCTGCAAAAT
CTTCCCGTTA
TCGGCTCTCG
CCCGTGAACC
GTCTGCCTGG
GCCTGGTTTG
AGTCTCCGGC
GCGAATCCGC
TCGACTGTGA

GGGGGGGGGG
TGCGATGGCA
GTCCCCTGTT
CATTTGGGCG
ACGGGCAGCG
CATCGATGAA
ATCGAGTCTT
GTGTCACGCA
GGGGCGGAAA
GACGGACGTC
GTCATCTTAG
CCCCCGTGGT

ATGTACAAGG
GAATGACCCG
AGCGAATCCC
CGGAATGTGC
GCGTCATTCC
GAACGTAGCG
TGAACGCAAG
TTGTCTTGCC
TTGGCCTCCC
GTGACAACGG
CGAGCTCTAG
CGCGTGGGGG

TTTCCGTAGG
CTAACACGTA
TGGTAGGTGG
CAAGGAACAT
AAAACACAAC
AAATGCGATA
TTGCGCCCGA
CACAAACACA
GTGACTTGTT
TGGTTGTAAA
GACCCTTAGG
TTGGCCCCGG

12

Torilis japonica DC. (S. Ertas 1048)

61
121
181
241
301
361
421
481
541
601
661

CAGCTTTCTA TGATTTTTTT
TGCGGAAGGA TCATTGTCGA
CATTGGGCGA GCATCGGGCG
CTCACGGGTG TCCACTGGCC
ATACAGAATT GTACGCTCGC
GACTCTCGGC AACGGATATC
CTTGGTGTGA ATTGCAGAAT
AGCCACTAGG CCGAGGGCAC
ACATCTCTTG TAGATTTGCT
GGCTGGCGCA AAAACGAGTC
CCTTGTATCG TCGTGTGGAA
GAACCGTGTG CGCTTCGATG

TGAAGGGGGG
AACCTGCGAT
GCCCTAGGGC
AATGAAATCA
TTCTCGTTCG
CCGGCTCTCG
CCCGTGAACC
GTCTGCCTGG
GGTTTTGGGG
TCTGGCGATG
GCCCATCCCC
TGACCCCGGG

GGGGATGAAC
AGCAGAATGA
CCTTGTTTGC
ACCGGGCGCT
CGGGCGGCGG
CATCGATGAA
ATCGAGTCTT
GTGTCACGCA
CGGATACTGG
GACGTCACGA
TCAGTTAGCT
GTCTGGCCGG

AAGGTTTCCG
CCCGTTAACA
AAACCCAAGG
GACTGCGCCA
CGTCAGTCTG
GAACGTAGCG
TGAACGCAAG
TCGTGTTGCC
CCTCCCGTGC
CATCGGTGGT
CAAGGACCCT
TGCCCCCCGG

TAGGTGAACC
CGTAAAAAAA
TAGGTGGCCC
AGGATAACTA
AAACACAAAC
AAATGCGATA
TTGCGCCCGA
CCTACCAAAC
CCCGTTGTGC
TGTAATAAGA
TAGGTGCCAC
A
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Cizelge 3.1. (devam)

Falcaria vulgaris Bernh. (S. Ertas 1052)
1 TGAGGTGGTG AGAATTGTTT GGAAGTAAAA AATCGTAACA AGGTTTCCGT AGGTGAACCT
61 GCGGAAGGAT CATTGTCGAA TCCTGCGATA GCAGAACGAC CCGCTAACTC GTAAAAACAT
121 CGGGCAAGCT CACGGGGATT CCATCCCCTG TTGGCGAACC CTAGGTAGGT GGTCGCCCTT
181 CGGTGGCCAC CGGCCCACGA AATCATCCGG GCGCGGCATG CGCCAAGGAA ATTAAAACTG
13 241 AATTGATGAC CGCTTCCCGT TAGCCGGGTA GTGGCGTCAT TCTAAAACAC AAACGACTCT
301 CGACAACGGA TATCTCGGCT CTCGCATCGA TGAAGAACGT AGCGAAATGC GATACTTGGT
361 GTGAATTGCA GAATCCCGTG AACCATCGAG TCTTTGAACG CAAGTTGCGC CCGAAGCCAT
421 TAGGCCGAGG GCACGTCTGC CTGGGTGTCA CGCATCGTGT TGCCCCCAAA CACTCACTCC
481 TTCTGGAAAT GTTTCGTTTT TGGGGGCGGA AATTGGCCTC CCGTGCCTTT TGGTGCGGTT
541 GGCACAAAAG TGAGTCTCCG GCGACGGACG TCGCGACATC GGTGGTTGTA AAAAGACCTT
601 CTTGTCTTGT CGCGCGAATC CCTGTCACCT TAGCGAGCTC CAGGATCCTT AGGCGCCACA
661 TGTTGTTGCG CTCCGATTTA CCCACATTGT GATAAAGGAT TATGAAGTAG GTCGCCTGGC
721 CC

3.4. Filogenetik Analize Dahil Edilen Orneklerin ITS Boélgesi Nikleotit Dizi
Hizalamasi

Calismada, laboratuvar ortaminda ITS bdlgesi nlkleotit dizisi elde edilen 13 6rnek
ile ITS bolgesi niikleotit dizisi gen bankasindan alinan 79 6rnege ait nukleotit dizileri
Clustal W 2.0 (Larkin ve ark., 2007) programinda hizalanmistir (Cizelge 3.2.).

Cizelge 3.2. Filogenetik analize dahil edilen bitin taksonlara ait ITS bolgesi

nlkleotit dizi hizalamas1 sonuglari

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora radians*
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Cizelge 3.2. (devam)

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadiumlasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyllum bulbosum
Chaerophyl lum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium

____________________ CATTTTGGGAGGGGGGGGAAATGTAACAAG 30
_________________ AGTGTTTTTTGAAAAAAAAAAAAATGTA-CAAG 32

-—- 14

———————— TGAGGTGGTGAGAATTGTTTGGAAGTAAAAAATCGTAACAAG 42
------- CAGCTTTCTATGATTTTTTTTGAAGGGGGGGGGGATGAACAAG 43
GTTTCCGTAGGTGAACCTGCGGAAGGATCATTGTCGAATCCT - ———- G-- 75
————————————————————————————————— TCGAATCCT-----G— 10
————————————————————————————————— TCGAATCCT-----G-- 10
--------------------------------- TCGAATCCT-----G-- 10
————————————————————————————————— TCGAATCCT-----G-- 10
-------------- ACCTGCGGAAGGATCATTGTCGATGCCT-----G-— 29
——————————————————————————————— TA-CGATGCCT-----G-- 11
————————————————————————————————— TCGATGCCT-----G-- 10
--------------------------------- TCGATGCCT-----G-- 10
—————————————————— GCGGAAGGATCATTGTCGAGTCCT-----GAA 27
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Cizelge 3.2. (devam)

Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisopter
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyl lum elegans

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG

----------------- TGCGGAAGGATCATTG

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG
GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG

————CCG--GGGAGACC-—--GAG-————- TTG
GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG

------ GTAGGTGAACCTGCGGAAGGATCATTG
GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG
GTTTCCGTAGGTGAACCTGCGGAAGGATCATTG
————————————————— TGCGGAAGGATCATTG

---GCTAAGATACGTGACTGCGGAGGATCATTG
---GCTC-GGTA-GTGACTGCGGAGGATCATTG
---GTCA--GTAAGTGACTGCGGAGGATCATTG
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TCGATTCCT-----
TCGATTCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT—----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----

TCGA-TCCT--—--
TCGAATCCT--—--
TCGAATCCT--—--
TCGAACCCT--—--
TCGAACCCT--—--

TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCAACTCCT-----
TCAACTCCT-----
TCGA-TCCT--—--
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT--—--
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAAGCCT-----
TCGAAGCCT-----
TTCAAACCT-----
TCGAAACCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAAACCT-----
TCGAACCCT-----
TTGAACCCT-----
TCGAATCCT-----
TCGAAACCT-----
TCGAAACCT--—--
TCGAAACCT-----
TCGAAACCT-----

TCGAAACCT-----
TCGAAACCT-----
TCGAAACCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCTT—--—-
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGA-TCCT-----
TCGAATCCT-----
TCGAATCCT-----
TCGAATCCT-----

[eNoNoNoNoNoNaNoNoNoNoNaNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoRaNoNaNaNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNaNa NN NoNoNoNaNaoNaNa Nal



Cizelge 3.2. (devam)

Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp.

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

-------------- TCAAATCCT-----G
-------------- TCAAATCCT-----G
S TCGAATCCT--—-- G--
-------------- TCGAATCCT-----G
-------------- TCAAATCCT-----G
-------------- TCGAATCTT-----G

GCAGCTGTTNNCGNGNNGNCACGGGAA
*

-CTA-TAGC---AAAATG---ACCAG-CTA------ ACATG----- TTAA
-CTA-TAGC---AAAATG---ACCAG-CTA--——-- ACATG----- TTAA
-CAA-TAGC---AAAATG---ACCCG-CTA-----~ ACATG----- TAAA
-CGA-TAGC---AAAATG---ACCCG-CTA-—---~ ACGAG----- TAAA
-CGA-TAGC---AAAATG---ACCCG-CTA-———-- ACGAG----- TAAA
-CAA-AGC----AGAACG---ACCCG-CGA---—-~ ACACG----- TTAA
-CAA-AGGG---AGACCG---ACCCG-CGA-————- ACACG—---- TTAA
-CGA-A-———————— CG---ACCCG-CGA---—-~ ACACG----- TTAA
-CGA-A-————————= CG---ACCCG-CGA---—-—, ACACG----- TTAA
TCGC-AA-—————- AACG---ACCCG-AGA--——-- ACTTG----- TTTT
TCGA-AG------- AGCG---ACCCG-AGA------ ACATG----- TTTT
-CGA-TAGC---AGAATG---ACCCG-TTA-————— ACACG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA-—-—-- ACATG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA-—-—-- ACACG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA-————— ACACG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA-—-—-- ACACG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA--——-- ACACG—---- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA------ ACACG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA------ ACACG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA--—--- ACACG—---- TAAA
-CGA-TAGC---AGAATC---ACCCG-CTA------ ACATG----- TAAA
-CGA-TAGC---AGAATC---ACCCG-CTA--———- ACATG———-- TAAA
-CGA-TAGC---AGAATC---ACCCG-CTA------ ACATG----- TAAA
-CGA-TAGC---AGAATC---ACCCG-CTA------ ACATG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA--——-- ACACG----- TAAA
-CGA-TAGC---AGAACG---ACCCG-CTA------ ACACG----- TAAA
-CGA-TCG----AGACCG---ACCCG-CGA--——-- ACATG-——-- TAAA
-CGA-TAGC---AGAATG---ACCCG-CTA------ ACACG----- TAAA
-CGA-TAGC---AGAACG---ACCCG-CTA------ ACACG----- TAAA
-CGA-TAGC---AGAACG---ACCCG-CTA--——-- ACACG----- TAAA
-CAG-AAGC---AGAACG---ACCTG-CTA------ ACTCG----- TAAA
-CAAATAGC---AGAATG---ACCCG-CTA--——-- ACTCG——--- TAAA
-CAAATAGC---AGAATG---ACCCG-CTA------ ACTCG----- TAAA
-CAA-CAGC---AGAATG---ACCCG-CTA------ ACACG----- TCAA
-CAA-CAGC---AGAATG---ACCCG-CTA--—--- ACACG—---- TCAA
-CAA-CAGC---AGAATG---ACCCG-CTA------ ACACG----- TCAA
-CAC-TAGC---AGAATG---ACCCG-CTA--——-- ACATG--—-- TAAA
-CAC-TAGC---AGAATG---ACCCG-CTA-----~ ACATG----- TAAA
-CGA-TGGC---AGAATG---ACCCG-CTA------ ACACG----- TATA
-CGA-TGGC---AGAATG---ACCCG-CTA--——-- ACACG—---- TATA
-CAA-TAGC---AGAATG---ACCCG-TTA------ ACATG----- TAAA
-CAA-TAGC---AGAATG---ACCCGCTTA--———- ACATG———-- TAAG
-CAA-TAGC---AGAATG---ACCCG-TTA------ ACATG----- TAAA
-CAA-TAGC---AGAATG---ACCTG-CTA--—--- ACATG----- TAAG
-CAA-TAGC---AGAATG---ACCCG-CTA-———-- ACATG-——-- TAAG
-CAA-TAGC---AGAATG---ACCCG-CTA------ ACATG----- TAAG
-CAA-TAGC---AGAACG---ACTCG-CTA-———-- ACATG-——-- TAAG
-CAA-TAGC---AGAATG---ACCTG-CTA------ ACATG----- TAAG
-CAA-TAGC---AGAATG---ACCCG-CTA------ ACATG----- TAAT
-CAA-TAGC---AGAATG---ACCTG-CTA-———-- ACATG-—--- TAAG
-CAA-TAGC---AGAATG---ACCCG-CTA------ ACACG----- TAAG
-CAA-TAGC---AGAATG---ACCCG-CTA-———-- ACACG—---- TAAG
-CGA-TAGC---AGAATG---ACCCG-CTA------ ACATG----- TAAA
-CGA-TAGC---AGCACG---ACCCGC-CTA--—--- ACTCG----- TAAA
-CGA-TAGC---AGTACG---ACCAG-CTA-———-- ACTCG———-- TAAA
-CAA-TAGC---AGTATG---ACCCG-CTA--—--- ACTCG----- TAAA
-CGA-GAGC---AGTACG---ACCCG-CTA--——-- ACTCG———-- TAAA
-CGA-TAGC---AGAACG---ACCCG-GTA------ ACTCG----- TAAA
-CGA-TAGC---AGAACG---ACCCG-CTA------ ACTCG----- TAAA
-CGA-TAGC---AGAACG---ACCCG-CTA--——-- ACTCG——--- TAAA
-CCA-TAGC---AGAACG---ACCCG-TTA------ ACATG----- TAAA
-CCA-TAGC---AGAACG---ACCCG-CTA--——-- ACATG-——-- TAAA
-CGA-TAGC---AGAACG---ACCCG-CTA------ ACATG----- TTAA
-CGA-TAGC---AGAATA---ACCCG-CTA------ ACACG----- TAAA
-CGA-TAGC---AGAATG---ACCCG-TTA-—-———- ACACG—---- TAAA
-CAA-TAGC---AGAATG---ACCCG-TTA----—- ACACG----- TAAA
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Cizelge 3.2. (devam)

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila
Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyl lum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*

Peucedanum turgeniifolium

Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*
Conium maculatum*
Malabaila secacul

Trigonosciadium lasiocarpum

Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia

Pastinaca pimpinellifolia
Trigonosciadium viscidulum

~CGA-TAGC---AGAATG---ACCCG-TTA-—-—- ACACG----~- TAAA
~CGA-TAGC---AGAATG---ACCTG-TGA-—-——— ACACG----- TTAA
~CGA-TAGC---AGAATG---ACCTG-TTA-—-——— ACACG----~- TTAA
~CGA-TAGC---AGAACA---ACCCG-TTA----- ACATG--—--- TAAA
~CGA-TAGC---AGAACA---ACCCG-TTA-—-——— ACATG----- TAAA
~CGA-TAGC---AGAATG---ACCTG-TTA----- ACATG--—--- TAAA
~TGA-TACC---AGAATG---ACTTG-TTA-—-=—— ACATG----- TAAC
~CGA-TACT---AGAATG---ACCCG-TTA-—-——— ACATG---—- TAAA
~CGA-TACT---AGAATG---ACCCG-TTA-—--- ACATG--—--- TATA
~CAC-TACT---AGAATG---ACCCG-CTA-—--—— ACATG----- TA-A
~CAA-TAGC---AGAATG---ACCTG-TTA-—--—- ACACG--—--~- TAAA
~CGA-TAGC---AGAATG---ACCTG-TCA-—--—— ACACG--—--~- TAAA
~CAA-TAGC---AGAATG---ACCCG-TTA-—--—— ACTCG--——- TAAA
~CAT--AGC---AGAATG---ACCCG-TTA----—- ACACG----~- TAAA
~CAT--AGC---AGAATG---ACCCG-TTA-—-——— ACACG----- TAAA
~CAC--AGC---AGAATG---ACCCG-TTA----—- ACACG----~- TAAA
~CGC-TAGC---GGAATG---ACCAG-TTA-—-——— ACACG----- TTCA
~CAC-TAGC---GGAATG---ACCAG-TTA-—-=—— ACACG----- TTTA
~CTC-TAGC---GGAATG---ACCCG-TTA-—--—- ACACG----~- TTTA
~CTT-TAGC---GGAATG---ACCCG-TTA-—-=—— ACTTG--——- TTAA
~CTT-TAGC---GGAATG---ACCCG-TTA----—- ACTTG--—-- TTAA
~CTC-TAGC---GGAATG---ACCCG-TTA-—-——— ACTCG--——- TTAA
~CTC-AAGC---GGAATG---ACCCG-TTA-—-——— ACTCG--——- TTAA
~CTC-TAGC---AGAATG---ACCCG-TTA-—--—- ACTCG--—--- TTAA
~CGA-TAGC---AGAACA---ACCCG-TTA-—-=—— ACATG----- TAAA
GNAAATCNCCGTAANACGGGGNTTCGCTTTTCGGTTNTNCGGGGGGNAAA
* *
~CA-CAT-==—mmmmmmmm TGGGAGA--GCG--CCGGG—-—-~— GGG-CT-
~CA-CAT=—=mmmmmmmmm TGGGAGA--GCG--CCGGG-———— GGG-CT-
ACA-TAT=———mcmmmmee TGGGCAA--GCG--TCGGG--—-~- GGG-CT-
~CA-CAT=—=mmmmmmmmm TGGGCGA--GCG--TCGGG-———— GGG-CT-
~CA-CAT=—=mmmmmmmmm TGGGCGA--GCG--TCGGG-———— GGG-CT-
VYNV PR —— CGGGCGA--TCG--GCCCGGG---GCG-CG-

YN N — CAGA==—=——mmmmm e
YN N CAGA==—= == m o mm o
~AA-GACG-——————— === GGGCCA--GCG--GTCGT----CGCT-CT-
YN Yo c P — GGGCCA--GCG--GTCGT----CGGC-CT-
~CA-CAC-=———=mmm=mc CGGGCTA--GGG--TCGGG--——— GGG-CC-
~CA-CAT-———mmmmmme— CGGGCTA--GTG--TCGGG----— GGG-CG-
~CA-CAT-—=mmmmmmmmm TGGGCAA--GCT--TCAGA-———~— GGG-CT-
~CA-CAT-—=mmmmmmmmm TGGGCAA--GCT--TCAGA-———~— GGG-CT-
~CA-CAT-==——mmmmmem TGGGCAA--GCG--TCGGT—-—-~— GGG-CT-
~CA-CAT=—=mmmmmmmmm TGGGCAA--GCG--TCGGT-———- GGG-CT-
~CA-CAT-—=—mmmmmmm— CGGGCAA--GCG--TCAGA--——— GGG-CT-
~CA-CAT-—=mmmmmmmm— CGGGCAA--GCG--TCAGA-———~— GGG-CT-
~CA-CAT=—=mmmmmmmmm TGGGCAA--GCG--TCAGA-———~— GGG-CT-
~CA-CAT=—=—mmmmmmmm CGGGCTA--GCA--TCAGG--—-- GGG-CT-
~CA-CAT=—mmmmmmmmmm TGGGCAA--GCA--TCAGG--—--- GGG-CT-
SGY.NCYy PR — CGGGCTA--GCA--TCAGG--—-- GGG-CT-
~CA-CAT-——mmmmmmmm CGGGCAA--GCA--TCAGG--—-- GGG-CT-
~CA-CAT=——mmmmmmmm CGGGAAAAAGCG--TCGGG-———— GGG-CT-
SGY.NCY PR — CGGGAAAA-GCA--TCGGG--—-— GGG-CT-
~CA-CAT==——mmmmmee e CGGGAAAA-GCA--TCGGG--——— GGG-CT-
SGY.NCY R — CGGGAAAA-GCG--TCGGG--—-— GGG-CC-
~CA-CAT-—=——mmmmmem TGGGCAA--GCG--TCGGG-———~— GGG-CT-
~CA-CAT-—=—mmmmmmmm TGGGCAA--GCG--TCGGG-———~— GGG-CT-
~CA-CAT-—=—mmmmmmmm TGGGCAA--GCG--TCGGG--—-~— GGG-CT-
—CA-ATT=mmmmmmmmmem TGGGTAA--GCA--TCGGG--——~— GGG-C--
~CA-ATT=—mmmmmmmmem TGGGTAA--GCA--TCGGG--——~— GGG-C--
—CA-ATT-mmmmmmmmmem TGGGCAA--GCG--TCGGG-———~- GGG-CC-
—CA-ATT=—mmmmmmmmem TGGGCAA--GCG--TCGGG-———~— GGG-CC-
~AA-ATT-——mmmmmmmem TGGGCAA--GTG--TCGGG--—-~— GGG-CC-
~CA-CAT-—=mmmmmmmmm TGGGCAA--GCA--TCGGG--——- GGG-CC-
ACA=CAT————m—mmmme e TGGGCAA--GCA--TTGGG--—-~— GGG-CC-
~CA-CAT-—=mmmmmmmm— CGGACAA--GCG--TCAGG----~— GGG-CT-
~CA-CAT-—=mmmmmmmmm CGGACAA--GCG--TCAGG--—-- GGG-CT-
~CA-CAT-—=—mmmmmmmm TGGGCAA--GCG--TATGG--—-- GGG-CT-
~CA-CAT=—mmmmmmmmmm TGGGCAA--GCG--TATGG--—-- GGG-CT-
~CA-AAT-——mmmmmmmm TGGGCAA--GCG--TATGG--—-- GGG-CT-
~CA-CAT=—m—mmmmmmm TGGGCAA--GCG--TATGG-———~- GGG-CT-
~CA-CAT-—mmmmmmmmmc TGGGCAA--GCG--CATGG-———~— GGG-CT-
SGY.NCY S ——— TGGGCAA--GCG--CATGG--—-~- GGG-CT-
~CA-CAT==m—mmmmmeme TGGGCAA--GCA--TATGG--——- GGG-CT-
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Cizelge 3.2. (devam)

Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea
Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides

Grammosciadium platycarpum

Peucedanum elegans
Lecokia cretica
Torilis japonica*
Torilis arvensis
Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila
Ferula coskunii
Chaerophyllum bulbosum
Chaerophyl lum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*
Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*
Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

“TA-CAT——— oo CGGGCAA--GCG--TATGG---—- 6GG-CT-
“TA-CAT——— oo CGGGCAA--GCG--TATGG--——- GGG-CT-
“TA-CAT——— oo CGGGCAA--GCG--TATGG-———- GGG-CT-
~CA-CAT=——mmmmemm CGGGCTA--GCA--TACGG---—— 6GG-CC-
~CA-CAT———m—mmeme o TGGGCTA--GCA--~TACGG-———— GGG-CC-
~CA-CAT=——mmmmemo CGGGAAA--GCA--GATAT-———— 6GG-CT-
~CA-CAT-——mmomme - CGGGCAA--GC---TCACG-———— GGG-AT-
~CA-CAT-——mmemme - CGGGCAA--GC---TCACG---—- GGG-AT-
~CA-CAT-——mmommmm - TGGGCAA--GC---TCACG---—- GGG-AT-
~CA-CAT-——mmemmee o TGGGCAA--GC--~TCACG-———- GGG-AT-
~CA-CAT-——mmommem - CGGGCTA--GCG--TCATT---—- 6GG-CT-
~AA-CAT———m e CGGGCAA--GC---TCACG---—- GGG-AT-
~AA-CAT———mmemme o CGGGCAA--GC--~TCACG---—- GGG-AT-
~AA-CAT-——mmmmmm - CGGGCAA--GC---TCACG---—- GGG-AT-
~AA-CAT———mmcmeee e TGGGTAA--GC---TCACG-—-—- GGG-AT-
~AA-CAT————— oo CGGGCAA--GC—--TCATG---—- GGG-AT-
~AA-CAC-———————m = CGGGCAA--GCG--TCGGG-————~— GG-CC-
AAAACAT == m oo TGGGCGA--GCA--TCGGG----CGGC-CC—
AAAACAT = - - oo TGGGCGA--GCA--TCGAG----CGGC-CCC
AAATCAT————m—mme e TGGGCGA--TCA--TCGGG----CGGC-CC-
AA==CAT-—————mmome CGGGCGA--GCA--TCAGG----TGGC-CC-
AA=—CAT————mmmmemem CGGGCGA--GCA--TCAGG----TGGC-CC-
AA=—CAT————m—mmmem TGGGCGC--GCATATCAGG----TTGC-CC-
AC-=CAT-=————mmm o TGGGCGC--GCATATCAGG----TTGC-CC-
AA=—CAT————m—mmmme CGGGTGA--GCG--TCGGG----TGGC-CC-
——AACAA-—————mmmm— CGGGCAA--GCA--ACTGT——-—- GGG-CCT
——AACAC-—————— o= TGGGCAA--GCA-—ACTTC-—-—- GGA-CCT
——AACCC-————mmmm - CGGGCAA--GCA--TTGGG-—-—- GGT-CCT
——AACAC-——————————— CGGGCAA--GCA--TCGGG-—-—- GGG-CGT
——AACAA-———— oo TGGGCAA--GCG--TTGGG-—-—- GGG-CCT
YYNCY.N CGGGCAA--GCG--TCGGG-—-—- GGG-CCT
——AACAC-—————m o= AGGGCAA--GCA--TCGGG-———- GGGGCCT
——ATCAT-——mmemme - CGGGCAA--GCT--TCGGG-—-—- GGGCCT-
——ATCAT=——mmmmmmm - CGGGCAA--GCT--TCGGG---—- GGGCCT-
——AACAT-——mmemm e CGGGCAA--GCT--TCGGG-—-—- GGGCCT-
YYNGY.N P CGGGCAA--GCG--TCAGG---—- GGGCCTT
——AACAT———m e CGGGCAA--GCG--TCAGG---—- GGGCCTT
——AACAT———mmcmmee o CGGGCAA--GCG--TCAGG---—- GGGCAT-
Y.V VN TGGGGAA--GCT--TCAGG--——- GTGCCT-
Y. V. TGGGGAA--GCT--~TCAGG-———- GTGCCT-
YV Y. TGGGCAA--GCA--TCAGG---—- GGGCCC-
——AACAT—————mmeme o CGGGCAA--GCA--TTAGG---—- GGGCCC-
——AACAT————— oo CGGGCAA--GCA--TCTGG--——- AGGCCC-
~AAACAT——————momm o CGGGCAA--GCA--TTGGG---—- GGGCCT-
AAAANNN-———— = ——— CNNNNNN-—NNNNTNNNNN-——--— NGGCCN-
TGTGCCTCT--CGCCAGCGAACCCCGGGAAG--~GTGG-~CCCT-———- C
TGTGCCTCT--CGCCAGCGAACCCCGGGAAG-~~GTGG-~CCCT-———- C
TATGCCCGT--CTTCAGCGAACCCCAGGTAG--~GTGG--CCCT-———- T
TCGGACCCT--CGTCTGTGAACCCCAGGCAG---GTGG-~CCCT-———- T
TCGGACCCT--CGTATGTGAACCCCAGGCAG---GTGG--CCCT-———— T
CGAGCTCCCCGTGTCCGTGACCCCTTTGGCG -~ ~GAGGGCGTCC-———— C
CGAGCTCCC-GTGTCCGTGACCCCTTTGGCG--~GTGGECETCC-———— C
Y GACG---GCGGGCGCCC————- C
T GACG---GCGGGCGCCC-———— C
CGGC-—————— GATTGCGAACCCCGGGTCG---GGGGECGCCC————— A
CGGCCTGAC---GGCTGCGAACCCTAGGCCG -~ -GGGGECGCCT-———— A
AGAGTCCCC--CGTTCGCAAACCCCAGGAAG---GTGGGTGCTC-———— T
TGAGTCCCC--CGTTTGCAAACCCCAGGAAG---GTGG-TGCTT-———- T

TCGGTCCCC--TGTTTGCAAACCCTTGGTAG---GTGT-CCCCC---TCT
TCGGTCCCC--TGTTTGCAAACCCTTGGTAG---GTGT-CCCCC---TCT
TTGGTCCGC--CGTTTGCAAACCTTTGGTAG---GTGG-CCCC----TCT
TTGGTCCGC--CGTTTGCAAACCTTTGGTAG---GTGG-CCCC----TCT
TTGGTCACC--TGTTTGCGAACCCTTGGTAG---GTGG-CCCC----TCT
TTTGTCACC--TGTTTGCGAACCCTTGGTAG---GTGG-CCCC----TCT
TCGGTCCCC--TGTTTGCGAACCCTTGGTAG---GTGG-CCCC----TCT
TTGGTCCCT--TGTCTGTGAATCCCTGGTAG---GTGG--CCCC---TCT
TCGTTCCCC--TGTCTGTGAATCCCTGGTAG---GTGG--CCCC---TCT
TTGGTCCCT--TGTCTGTGAATCCCTGGTAG---GTGG--CCCC---TCT
TTGGTCCCC--TGTCTGCGAATCCTTGGTAG---GTGG--CCCC---TCT
TTGGTCCTC--CGTCTGCGAATCCCTGGTAG---GTGG--CCC----TCC
TTGGTCCCC--TGTCTGCGAATCCCTGGTAG---GTGG--CCCC---TCC
TTGGTCCCC--TGTCTGCGAATCCTTGGTAG---GTGG--CCCC---TCT
T-GGTCCCT--TGTCTGCGAATCCCTGGTAG---GTGG--CCCC---TCT
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Cizelge 3.2. (devam)

Bifora rdians*

Bifora radians

Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis

Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila
Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens

TT-GTCCCC--TCTTCGCGAATCCCTGGTAG---GTGT--CCAC---TCC
TT-GTCCCC--TCTTCGCGAATCCCTGGTAG---GTGT--CCAC---TCC
TTTGTCCCT--TGTTCGCGAATCCCTGGTAG---GTGG--CCCC---TCC
TTGGTCCCC--TATCTGCGAATCCCTGGTAG---GTGG--CCAC---TCC
TTGGTCCCC--TATCTGCGAATCCCTGGTAG---GTGG--CCAC---TCC
TCGGTCTCC--TGTCTGCGAATCCTTGGTAG---GTGG--CCAC---TCC
TCGGTCTCC--TGTCTGCGAATCCTTGGTAG---GTGG--CCAC---TCC
TCGGTCTCC--TGTCTACGAGTCCTTGGTAG---GTGG--CCAC---TCC
TTGGTCCCC--CGTTTGTGAACCCTTG-TAG---GTGG--CCCC---TCT
TCGATCCCC--CATTTGTGAACCCTCG-TAG---GTGG--CCCC---TCT
TTTGTCCCC--TGTTAGCGAATCCCTGGTAG---GTGG---CCC---TCT
TTTGTCCCC--TGTTAGCGAATCCCTGGTAG---GTGG---CCC---TCT
TCGGTCCCC--TGTTAGCGAAACCCTGGTAGTAGGTGGCCCCCT---CCT
TCATTCCCC--TGTTAGCGAAACCCTGGTAGTAGGTGGCCCCCT---CCT
TTGGTCCCC--TGTTAGCGAAACCCTGGTAGTAGGTGGCCCCCT---TCT
TTGGTCCCT--TGTTAGCGAAACCCTGGTAGTAGGTGGCCCCCT---TCT
TTGGTCCCCC-TGTTAGCGAAACCCTGGTAGTGGGTGGCCCCCT---TCT
TTGGTCCCCC-TGTTAGCGAAACCCTGGTAGTAGGTGGCCCCCT---TCT
TTGGTCCCC--TGTTAGCGAAACCCCGGTAGTGGGTGGCCCCCT---TCT
TTGGTCCCC--TGTTAGCGAAACCCTGGTAG---GTGGACTCCT---TTT
TTGGTCCCC--TGTTAGCAAAACCCTGGTAG---GTGGCCCCCT---TTT
TTGGTCCCC--TGTTAGCGAATCCCTGGTAG---GTGGCTCCCT---TTT
TTGGTCCCC--TGTTAGCGAAACCCTGGTAG---GTGG--CCCT---TCT
TTGGTCCCC--TATTAGCGAAACCCTGGTAG---GTGG--CCCT---TCT
TTGGTCCCT--TATCATTGTAACCCTGGTAG---GTGG--TCCT---TTT
TCGGTTCCT--CGTGTGCGAACCCCTGGTAG---GTGG--CCCC---TCT
TTGGTTCCT--CGCGTGCGAACCCCTGGTAG---GTGG--CCCC---TCT
TTGGTTCCT--CGTTTGTGAACCCTTGGTAG---GTGG--CCCC---TTT
TTGGTTCCC--CGTCCGCGAACCCTTGGTAG---GTGG--CACC---TTT
TCGGTCCCT--TGTCCGCGAACCCCAGGTAG---GTGTCCGCTTAGATTC
TCCATCCCC--TGTTGGCGAACCCTAGGTAG---GTGG--TCGC---CCT
TCCGTCCCC--TGTTGGCGAACCCTCGGTAG---GTGG--TCGC---CCT
TCCTTCCCG--TGTTGGCGAACCCAAGGTAG---GTGG--CCGC---CCT
TCCTTCTCG--TGTTGGCGAACCCAAGGTAG---GTGG--CCGC---CCT
TCCTTCCCA--TGTTGGCGAACCCCAGGTAG---GTGG--CCGC---CCT
TAATTTCCCC-CGTTTGCGAACCCAAGGTAG---GTGG--CCCT---TCT
TAGGGCCCT--TGTTTGCAAACCCAAGGTAG---GTGG--CCCC---TCA
TAGTGCCCT--TGTT-GCAAACCCAAGGTAG---GTGG--CCCC---ACA
TCGGGCCCT--TGTTTGCAAACCCAAGGTAG---GTGG--CCCC---TCG
AAGGGCCCC--TGCTTGCAAACCCAAGGTAG---GTGG--CCCC---TCA
AAGGGCCCC--TGCTTGCAAACCCAAGGTAG---GTGG--CCCC---TCA
TAGGGCTCT--TGTTTGCAGACCCAAGGTAG---GTGG--CCCC---TCA
CAGGGCCCT--TGTTTGCAGACCCAAGGTAG---GTGG--CCCC---TTA
-AGGGCCCC--TGTTTGCGGACCCAAGGTAG---GTGG--CTCC---TCA
TTGGTCCCC--TGTCTGTGAACCCAAGGCAG---GTGT--CACC---TTA
GTGGTCCCC--TGTCTGCAAACCCAAGGCAG---GTGT--CCCC---TTA
TGGGTCCCC--AGTCTGCGAACCCAAGGCAG---TTGT--CCCC---TTA
T-GGTCCCT--TGTTTGCAAACCCAAGGCAG---GTGC--CCCC---TTA
TAGGTACCC--TGTTTGCAAACCCAAGGCAG---GTGT--TCCC---TGA
TGGGTCCCT--TGTCTGCAAACCCAAGGCAG---GTGT--CACC---TGA
TGGGTCCCC--TGTTTGCAAACCCAAGGTTG---GTGT--CCCC---TGA
ATGGTCCCC--TATTTGCGAACCCAAGGTAG---GTGTA-CCCC---TCA
ATGGTCCCC--TATTTGCGAACCCAAGGTAG---GTGTA-CCCC---TCA
ATGGTCCCC--TATTTGCGAACCCAAGGTAG---GTGTA-CCCC---TCA
ATGATCCCC--TGTTTGCGATCCCCGGGTTG---TTGT--CCCC---TCA
ATGATCCCC--TGTTTGCGATCCCCGGGTAG---TTGT--CCCC---TCA
AGGATCCCT--TGTTTGCGATCCCCAGGTAG---TTGT--CCCC---TCA
CAGGTCCCT--TGTTTGCGATCCCAGGGTAG---CTGT--CCCC---TCA
AAGGTCCCT--TGTTTGCGATCCCAGGGTAG---TTGT--CCCC---TCA
AAGGTTCCC--TTTTTGCGACCCCATGGTAG---TTGT--CACC---TCA
AAGGTCCCC--TCTTTGCGATCCCGTGGTGG---TTGT--CCCC---TCA
AAGGGCCCC--TCTTTGCGAACCCAGGGTAG---TTGT--CCCC---TCA
AAGGTCCCA--TTTCTGCGAACCCAAGGCAG---GTGG--CCCC---TCA
NNGGTCCCNT-TTTTNCCCCACCCAAGGGAN----NAAAAACCC---TCN

AGGGTTCC-CACCGGCCTACGA-AATT----GGGCGCGGAAAGCGCCAAG
AGGGTTCC-CACCGGCCTACGA-AATT----GGGCGCGGAAAGCGCCAAG
TGGGTGCC-CACCTGCCTACGA-AATT----GGGCGCGGAAAGCGCCAAG
CGGGTGCC--ACAGGCCTACGA-AATC----GGGCGCGGAAAGCGCCAAG
CGGGTGCC--ACAGGCCTACGA-AATC----GGGCGCGGAAAGCGCCAAG
CGGGCGCT-CTCCGGCC-ACAA-ACTCACCCCGGCGCGGAATGCGCCAAG
CGGGCGCTGCTCCGGCC-ACAA-ACTCACCCCGGCGCGGAATGCGCCAAG
CGGGCGC-GCGACGGCCGACGA-AACCACCCCGGCGCGGGACGCGCCAAG
CGGGCGC-GCGACGGCCGACGA-AACCACCCCGGCGCGGGACGCGCCAAG
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Cizelge 3.2. (devam)

Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyllum bulbosum
Chaerophyl lum meyeri

GTTGTGCC-CGCCGGCCCCAAT-ATTTAACCGGGCGCGGAATGCGCCAAG
GTTGTGCC-CGCCGGCCC-AAA-ACCTAACCGGGCGCGGAATGCGCCAAG
AGTGTGCC-CATCGGCCGACGA-AATCAACCGGGCGCGGAATGCGCCAAG
AGTGTGCC--ATCGGCCGACGA-AACCAACCGGGCGCGGAATGCGCCAAG
ATGGTGGT-CACCGGCCTACGA-AATCATCCGGGCGCGGAATGCGCCAAG
ATGGTGGT-CACCGGCCTACGA-AATCATCCGGGCGCGGAATGCGCCAAG
TTGGTGGC-CACCGGCCTACGA-A-TCATCCGGGCGCGGAATGCGCCAAG
TTGGTGGC-CACCGGCCTACGA-A-TCATCCGGGCGCGGAATGCGCCAAG
ATAGTGGC-CATCGGCCTACGA-AATCATCCGGGCGCGGAATGCGCCAAG
ATAGTGGC-CATCGGCCTACGA-AATCATCCGGGCGCGGAATGCGCCAAG
GTAGTGGC-CATCGGCCTACAA-AATCATCCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CATTGGCCTGCGA-AATCAGTCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CATTGGCCTGCGA-AATCAGTCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CATTGGCCTGCGA-AATCAGTCGGGCGCGGAATGCGCCAAG
TGGGTGGC-CATTTTCCTGCAA-AATTATTTGGGCGCGGAATGCGCCAAG
GGGGCAGC-CACTGGCCAGCAA-AATCATTTGGGCGCGGAATGCGCCAAG
CGGGTGGC-CACTGGCCATCAA-AATCATTCGGGCGCGGAATGCGCCAAG
CGGGCGGT-CACTGGCCAGCAA-AATCATTTGGGCGCGGAATGCGCCAAG
CGGGCGGC-CACTGGCCAGCAA-AATCATTTGGGCGCGGAATGCGCCAAG
TGGGTGGC-TGCTGGCC-TCAA-AATCAATTGGGCGCGGAATGCGCCAAG
TGGGTGGC-TGCTGGCC-TCAA-AATCAATTGGGCGCGGAATGCGCCAAG
TGGGTGGC-CGCTGGCC-TCAA-AATCATTCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CACTGGCCTGCAA-AATCTTTCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CACTGGCCTGCAA-AATCTTTCGGGCGCGGAATGCGCCAAG
CGGGTTGC-CACTGGCCTTCAA-AATCATTCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CACTGGCCTTCAA-AATCATTCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CACTGGCCTTCAA-CATCATTCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CAATGTCCTACATTAATCATTCGGGCGCGGAATGCGCCAAG
CCGGTGGC-CAATGTCCTACATTAATCATTCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CACTGGCCTGCAA-AATCATTTGGGCGCGGAATGTGCCAAG
CGGGTGGC-CACTGGCCTGCAA-AATCATTTGGGCGCGGAATGTGCCAAG
TTGGGAGC-CACTAGCCTGCCA-AATCACTCGAGCGCGGCATGCGCCAAG
TTGGGAGC-CACTAGCCTGCCA-AACCACTCGAGCGCGGCATGCGCCAAG
TTGAGAGC-CACTAGCCTGCCA-AATCACTCGAGCGCGGCATGCGCCAAG
TTGGGAGC-CACTAGCTTGCCA-AATCACCCGAGCGCGGTATGCGCCAAG
TTGGGAGC-CACTAGCTTGCCA-AATCACTCGAGCGCGGTATGCGCCAAG
TTGGGAGC-CACTAGCTTGCCA-AATCACTCGAGCGCGGTATGCGCCAAG
TTGGGAGC-CACTAGCCTGCCA-AATCACTCGAGCGCGGTATGCGCCAAG
TTGGGGCC-CACTGGCCTGCAA-AATCACTCGAGCGCGGAATGCGCCAAG
TTGGGGGC-CACTGGCCTGCAA-AATCACTCGAGCGCGGAATGCGCCAAG
TTGGGGGC-CACTGGCCTGCAA-AATCACTCGAGCGCGGAATGCGCCAAG
CGGGGGGC-CACTGGCCTGCGA-ATTCACTCGGGCGCGGAATGCGCCAAG
CGGGGGGC-CACTGGCCTACGA-AATCACTCGGGCGCGGAATGCGCCAAG
CGGGGGGC-CACTGGCCTACAA-AATCACTCGGGCGCGGAATGTGCCAAG
CCAGTGGC-CACCGGCCAATGA-AATCATCCGGGCGCGGAATGCGCCAAG
CCAGTGGC-CACCGGCCAATGA-AATCATCCGGGCGCGGAATGCGCCAAG
TCGGTGGT-TATCGGCCTATGA-AATCATCCGGGCGTGGAATGCGCCAAG
CCGGTGGC-TGCCGGCCTCCGA-AAACATCCGGGCGCGGAATGCGCCAAG
TAAGGGGC-CACCGGCCGACGA-AATCATCCGGGCGCGGAATGCGCCAAG
TCGGTGGC-CACCGGCCCACGA-AATCATCCGGGCGCGGCATGCGCCAAG
TCGGTGGC-CACYGGCCCACGA-AATCATCCGGGCGCGGCATGCGCCAAG
TGGGTGGC-CACCGACCTACGA-AATAATCCGGGCGCGGAATGCGCCAAG
TGGGCGGC-CACCGGCCTACGA-AATAATCCGGGCGCGGAATGCGCCAAG
CGGGTGGC-CATCGGCCTACAA-AATAATTCGGGCGTGGAATGCGCCAAG
TGGGTGCC-CACTGGCCTACGA-AACAATCCCGGCGCGGAATGCGCCAAG
CGGGTGTC-CACTGGCCAATGA-AATCAACCGGGCGCTGACTGCGCCAAG
CGGGTGTC-CACTGGCCAATGA-AATCAACCGGGCGCTGACTGCGCCAAG
CGGGTGTC-CACTGGCCAACTA-AATCAACCGGGCGCTGAATGCGCCAAG
CGGGTGTC-CATCGGCCAACGA-AATCAACTGGGCGCTGACTGCGCCAAG
CGGGTGTC-CATCGGCCAACGA-AATCAACTGGGCGCTGACTGCGCCAAG
CGGATGTC-CACTGGCCGACAA-AATCAACCGGGCGCTGAATGCGCCAAG
CGGATGTC-CACCGGCCGACAA-AATCAACCGGGCGGTGAACGCGCCAAG
CGGATGTC-CACTGGCCAACGA-AATCAACCGGGCGCTGACTGCGCCAAG
TGGTT-TC-CCTCGCCTAATAA-AATCAACTGGGCGCTAGATGCGCCAAG
TGGGTGTC-CCCTGCCTAATAA-AATCAACTGGGCGCTAGATGCGCCAAG
CGGGGGTC-CACTGCCTAACGA-AATCAACTGGGCGTTAGACGCGCCAAG
TGGGTGTC-CACTGCCTAATGA-AATCAACTGGGCGCTAAATGCGCCAAG
CGGGTGTC-CGCCTGCCAACAA-AATCAACCGGGCGCTGACTGTGCCAAG
CGGGTGTC-CACCGGCCAACAT-AATCAACCGGGCGCTTATTGCGCCAAG
TGGGTGTC-CACTGGCCAATGA-AATCAATCGAGCGCAAACTGCGCCAAG
CGGGTGTC-CACCGGCCAACGA-AAACAACCGGGCGCTGACTGCGCCAAG
CGGGTGTC-CACCGGCCAACGA-AAACAACCGGGCGCTGACTGCGCCAAG
CGGGTGTC-CACCGGCCAACGA-AATCAACCGGGCGCTGACTGCGCCAAG
CGGGTGCC-AACCAACCAACAA-AATCAACTGGGCGCTGACTGCGCCAAG
CGGGTGCC-AACCAACCAACAA-AATCAACTGGGCGCTGACTGCGCCAAG
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Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica

Anthriscus kotschyi
Anthriscus sylvestris subsp.
Geocaryum macrocarpum
Artedia squamata

Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

syl

CGGGTGTC-AACCAGCCAACAA-AATCAACTGGGCGCTGACTGCGCCAAG
CGGG-GTC-GGCCAGCCAAAAA-AATCAACTGGGCGCTAACTGCGCCAAG
CAGG-GCC-GGCTAGCCAAAAA-ATTCAACTGGGCGCTAACTGCGCCAAG
CGGGTGTC-AACCAGCCAACTA-AATCAACCGGGCGCTGACTGCGCCAAG
CGGGTGTC-AACCAACCAAATA-AATCAACCGGGCGCTGACGGCGCCAAG
CGGGTGTC-AACCAGCCAAATA-AATCAACCGGGCGT---CAGCGCCAAG
CGGGCGTC-CGCCGGCCAACAA-AATCAACTGGGCGCTGGCTGCGCCAAG
CGGGCGTC-CGCCGGCCAACAA-AATCAACTGGGCGCTGGCTGCGCCAAG
*

Fokek * Kkkkkk

GA-ATGTAAAA-CTGA--ATTGCACGTGC-GCTTCTT-GTT--CGCAGGA
GA-ATGTAAAA-CTGA--ATTGCACGTGC-GCTTCTT-GTT--CGCAGGA
GA-AAGTCGAA-CTGA--ATTGCACGCGC-ACCTCCT-GTA--CGCAGGA
GA-AAGTAAAA-TTGA--AATGCACGCGC-GCTTCAT-GTA--CGCTTGA
GA-AAGTAAAA-TTGA--AATGCACGCGC-GCTTCAT-GTA--CGCTTGA
GA-AATA-GAA-ACGA--ACTGCACGTTG-TCGCCCCCGTT--CGCGGGC
GA-AATA-GAA-ACGA--ACTGCACGTTG-T-GCCCCGGTTTGCGCGGGC
GA-AGTCTGAA-CCGA--ACTGTACGTCT-CCTCCCCCGTC--CGCGGGC
GA-AGTCTGAA-CCGA--ACTGTACGTCT-CCTCCCCCGTC--CGCGGGC
GA-AATTGAAA-TTGA--TTAGGACGTCT-CCTCCCC-GTT--TACGGGG
GA-AACCGAAA-CTGA--ACAGGATGTCT-CCGCCCC-GTT--TGGGGGG
GA-AGTCAAAA-CTGA--ATTGTACGTCT-TCTTCCC--TTT-CATGGGA
GA-AATCAAAA-CTGA--ATTGTGCGTCT-TCTTCCC--TTT-CACGGGA
GA-ACTTAAAA-TTGA--ATTGTACGTTC-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-TTGA--ATTGTACGTTC-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-TTGA--ATTGTACGTTC-GCAACCC-GTTAG---GGGC
GA-ACTTAAAA-TTGA--ATTGTACGTTC-GCAACCC-GTTAG---GGGC
GA-ATTTTAAA-TTGA--ATTGTACATTT-GCTTCCC-GTTAG--CGGGC
GA-ATTTTAAA-TTGA--ATTGTACATTT-GCTTCCC-GTTAG--CGGGC
GA-ACTTTAAA-TTGA--ATTGTACATTC-GCTTCCC-GTTAG--CGGGC
GA-ACTTAAAA-TTGA--ATTGATCGCTC-GCATCCC-GTTAG--CCGGA
GA-ACTTAAAA-TTGA--ATTGATTGCTC-GCATCCC-GTTAG--CGGGA
GA-ACTTAAAA-TTGA--ATTGATCGCTC-GCATCCC-GTTAG--CCGGA
GA-ACTTAAAA-TTGA--ATTGTACGCTC-GCGTCCC-CTTAG--CGGGA
GA-ACTAAAAA-CTGA--ATTGTACGTCC-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCC-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTTT-GCATCC--GTTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCC-GCATCCC-GTTAG--CGGGC
TA-ACTTAAAA-TTGA--ATTGTACGTTC-GCATCCC-GTTAT--CGGGC
TA-ACTTAAAA-TTGA--ATTGTACGTTC-GCATCCC-GTTAT--CGGGC
GA-ACTTGAAA-TTGA--ATTGTACGTCC-GCATCCC-GTTAG--CGGGC
GA-CCTTAAAA-CTGA--ATTGTATGTCC-GTATCCC-GTTAG--CGGGA
GA-CCTTAAAA-CTGA--ATTGTACGTCC-GTATCCC-GTTAG--CGGGA
GA-CCTTAAAAACTGA--ATTGTACGTCC-GTATCCC-GTTAG--CGGGC
GA-CCTTAAAA-CTGA--ATTGTATGTCC-GTATCCC-GTTAG--CGGGC
GA-CCTTAAAA-CTGA--ATTGTACGTCC-GTATCCC-GTTAG--CGAGA
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-ATTAG--TGGGA
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-ATTAG--TGGGA
GA-ACATAAAA-CTGA--ATTGTACGCCC-GCTTCCC-GTTAA--CGGGC
GA-ACATAAAA-CTGA--ATTGTACGCCC-GCTTCCC-GTTAA--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-GGTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-GGTAG--CGGGC
GA-ACTTAAAA-TTGA--ATTGTACGTCT-GCATCCC-GGTAT--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-GGTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTTT-GCATCCC-GGTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-GGTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-GGTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTTT-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTTT-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTTT-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-CTGA--ATTGTACGTCT-GCATCCC-GTTAG--CGGGC
GA-ACTTAAAA-CCGA--ATTGTACGTGT-GCATCCC-GTTAG--CGGGG
GA-AAATAAAA-CCGA--ATTG-ACGTCC-CCTTCCC-GTTAG--CGGGC
GA-AAATAAAA-CCGA--ATTG-ACGTCC-C-TTCCC-GTTAG--CGGGC
GA-AAATAAAA-CTGA--ATTG-ACGTCC-GCTCCCC-GTTAG--CGGGT
GA-AATTAAAA-CYGA--ATTG-ATGTAC-GCTCCCC-GTTAG--CGGGA
GA-ACTTAAAA-TCGA--ATTGTATGCTC-GCTTCCC-GTTAG--CGGGC
GA-AATTAAAA-CTGA--ATTG-ATGACC-GCTTCCC-GTTAGC-CGGGT
GA-AATTAAAA-CTGA--ATTG-ATGACC-GCTTCC--GTTAGC-CGGGT
GA-AATTAAAA-CTGA--ATTG-ATGACC-ACTTCCC-GATAGT-CGGGC
GA-AATTAAAA-CTGA--ATTG-ATGACC-ACTTCCC-GATATC-CGGGC
GA-AATTAAAA-CTGA--ATTG-ATGACC-ACTTTCC-GATAGT-CGGGC
GA-AATCAATA-CTGA--ATTGTACGTTT-GCTTCTC-GTTCG--CGGGA
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Torilis japonica*
Torilis arvensis
Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila
Ferula coskunii
Chaerophyllum bulbosum
Chaerophyl lum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum

GATAACTAATA-CAGA--ATTGTACGCTC-GCTTCTC-GTTCG--CGGGC
GACAACTAATA-CAGA--ATTGTACGTTC-GCTACTC-GTTCG--CGGGC
GATAACTAATA-CAGA--ATTGTACGTTC-GCTTCTC-GTTCG--CGGGC
GA-AATTAATA-CAGA--ATTGTTCGTCA-GCTTCTC-GTTCG--CGGGC
GA-AATTAATA-CAGA--ATTGTTCGTCA-GCTTCTC-GTTCG--CGGGC
GA-AATTAATA-TATACTATTGTCCGTTT-GCTTCTC-GTTCA--CGGGC
GA-AATTAATA-TATAGTATTGTCCGTCC-GCTTCTC-GTTCA--CGGGC
GA-AATTAATA-AAGA--ATTGTTCGTTC-GCTTCTC-GTTCA--CGGGC
GA-AGTAAATA-ATGA--ATTGTTCGTTC-GCTTCTC-GTTCG--CGGGA
GA-AGTAAATA-ATGA--ATTGTTCGTCC-GCATCTC-GTTCG--CGGGA
GA-ACTAAATA-TTGA--ATTGTTCGTCC-GCATCCC-GTTCA--CGGGA
GA-AGTTAATA-ATGA--ATTGTTCGTTC-GCATCTC-GTTCG--CGGGA
GA-AGTTAATA-AAGA--ATTGTTCGTTC-GCTTCTC-GTTCG--CGCGA
GA-AGTTAATA-ATGA--ATTGTTCGTTC-GCTTCTT-GTTCG--CAGGA
GA-AGTTAATA-ACGA--ATTGTTCGTTC-GCTTCTC-GTTCA--CGGGA
GA-AACTAATA-CCGA--ATTGTTCGTC--GCTTCTC-GTTCG--CGGGG
GA-AACTAATA-CCGA--ATTGTTCGTC--GCTTCTC-GTTCG--CGGGG
GA-AATTAATA-CTGA--ATTGTTCGTC--GCTTCTC-GTTCG--CGGGC
GA-AATTAATA-CTGA--ATTGTGCGTTC-GCTTCTC-GTTCG--CGGGC
GA-AATTAATA-CTGA--ATTGTGCGTTC-GCTTCTC-GTTCG--CGGGC
GA-AATTAATA-CTGA--ATTGTGCGTTC-GCTTCTC-GTTCG--CGGGC
GA-ATTTTACA-TTGA--ATTGATCGTTTTGCTTCTC-GTTCG--CGGGC
GA-ATTTAACA-TTGA--ATTGATTGTTT-GCTTCTC-GTTCG--CGGGC
GA-AATTAATA-TTGA--TTTGATTGTTT-GCTTCTC-GTTCG--CGGGT
GA-AATTAATA-TTGA--ATTGATTGTTA-GCTTCTC-GTTCG--CGGGA
GG-AAATAATA-CTGA--ATTGACTGTTT-GCTACTC-GTTCG--CGGGT
GA-AATGATTA-CCGA--ACTGTTCGCTC-GCTTCTC-GTTCG--CGGGA

GA-AATGATTA-CCNA--ANTGTTCGCTC-GCTTCNC-GNTCG--CGGGA
* * * *
AG-——-- TGT-CG-TCATTCTGGAA-CACAAA-CGACTCTCGGCAACGGA
AG----- TGT-CG-TCATTCTGGAA-CACAAA-CGACTCTCGGCAACGGA
AG----- CGC-CG-TCATTCTGAAAACACAAA-CGACTCTCGGCAACGGA
AG-——-- TGC-CG-TCATTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AG----- TGC-CG-TCATTCTGAAA-CACAAA-CGACTCTCGGCAACGGA

GG--CGTCGG-CG-TCTTTCAGAAA-CACAAA-CGACTCTCGGCAACGGA
GGGCCGTCGG-CGGTCTTTCAGAAA-CACAAA-CGACTCTCGGCAACGGA
GG--CGGCGG-CG-TCTCTCCGAAA-CACAAA-CGACTCTCGGCAACGGA
GG--CGGCGG-CG-TCTCTCCGAAA-CACAAA-CGACTCTCGGCAACGGA

TG----GCGT-AA-TCCTTCTGAGA-AACAAA-CGACTCTCGGCAACGGA
GG----TCGA-CA-TCCTTCTGAGA-AACAAA-CGACTCTCGGCAACGGA
AGA-———~— GG-TG-TCTTTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AGA-———~— GG-CG-TCTTTTCGAAA-AACA-—————— oo
ATC-———- GAACG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
ATC————— GAACG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
clclommm— GG-CG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
clclommum— GG-CG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC-———- AA-TG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC-—-—- AA-TG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC-—-—- AA-TG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC-—-—- GG-CG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC-———- GG-CG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC-———- GG-CG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC-—-—- GG-CG-TCATTCCAAAA-CAGAA--CGACTCTCGACAACGGA
AGC-———- GG-CG-TCATTCGAAAA-CACAA--CGACTCTCGACAACGGA
AGC-—-—- GG-CG-TCATTCCAAAA-CACA-———————————— e
AGC————- GA-CG-TCATTCCAAAA-CACAA--GCACTCTCGACAACGGA
AGC————- GG-CG-TCATTCCAAAC-CACAA--CGACTCTCGACAACGGA
AGC-—-—- GG-CG-TCATTCCAAAA-AACAA--CGACTCTCGACAACGGA
AGC————- GG-CG-TCATTCCAAAA-AACA-—————— o em e
AGC-—--- GG-CG-TCATTCCAAAA-AACA-—————————— oo
AAC————- GG-TG-TCGTTCCAAAA-CACAA--CGACTCTCGACAACGGA
AAC————- GG-TG-TCGTTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC-—--- GG-CG-TCGTTCTAAAA-CACAA--CGACTCTCGACAACGGA
Jclomm— GG-CG-TCATTCTAAAA-CATGA--TGACTCTCGACAACGGA
J\clomm— GG-CG-TCATTCTAAAA-CACAA--CGACTCTCGACAACGGA
Jclomm— GA-CG-CCATTCCAAAA-CACA-———————————m e
Jclomm— GG-CG-CCATTCCAAAA-CACA-————————mmmm e
AGC---—- GG-CG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
J\clomm— GG-CG-TCATTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC---—- GG-CG-TCTTTCCAAAA-CACAA--CGACTCTCGACAACGGA
J\clomm— GG-CG-TCTTTCCAAAA-CACAA--CGACTCTCGACAACGGA
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Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyllum bulbosum
Chaerophyl lum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*
Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*

AGC-——-- GA-CG-TCTTTCCAAAA-CACA-———————————— o ——
AGC----- GG-CG-TCTTTCCAAAA-CACA-——————————— o —————
AGC----- GG-CG-TCTTTCCGAAA-CACAA--CGACTCTCGACAACGGA
AGC———-- GG-CG-TCTTTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC----- GG-CG-TCTTTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC———-- GG-CG-TCTTTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC----- GG-CG-TCTTTCCAAAA-CACA-——————————— o ——
AGC----- GG-CG-TCTTTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC——--- GG-CG-TCTTTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC----- GG-CG-TCTTTCCAAAA-CACAA--CGACTCTCGACAACGGA
AGC——--- AG-CG-TCTTTCAAGAA-CACAA--TGACTCTCGACAACGGA
AGT----- GG-TG-TCATTCCGAAA-CACAAA-CGACTCTCGACAACGGA
AGT----- GG-TG-TCATTCCGAAA-CACAA-—————————— e ——
AGTTG---GG-TG-TCATTTCAAAA-CACT-—-—————————————————
AGT----- GG-CG-TCATTCCAAAA-CACAA-—————————— e ——
AGC——--- GG-CG-TCAATC-AAAA-CACAA--CGACTCTCGACAACGGA
AGT----- GG-CG-TCATTCTAAAA-CACAAA-CGACTCTCGACAACGGA
AGT----- GG-CG-TCATTCTAAAA-CACAAA-CGACTCTCGACAACGGA
TAC-—--- GG-CG-TCATTCTAAAA-CACAAA-CGA-TCTCGACAACGGA
TGC----- GG-CG-TCATTCTAAAA-AACA-—————————— = —————
TGT-—--- GG-CG-TCATTCTAAAA-CACAAA-CGACTCTCGACAACGGA
AGC----- GG-CG-ACATTCCGAAA-CACAAA-CGACTCTCGGCAACGGA
GGC----- GG-CG-TCAGTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AGC-———- GG-CG-TCAGTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AGC----- GG-CG-TCAGTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AGC-—-—-- GA-CG-TCAGTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AGC----- GA-CG-TCAGTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
GGC-—--- GG-CG-ACGGTCTAAAA-CA-AAT —————————— - ——
GGC----- GG-CG-ACAGTCTAAAA-CA-AA-——————————m e ——
AGC----- GG-CG-TCAGTTTGAAA-CA-AAA-CGACTCTCGGCAACGGA
AGT-—--- GG-CG-GCGGTCCAAAA-CACAAAATGACTCTCGGCAACGGA
AGT----- GG-CG-GCAGTCCAAAA-CACAAA-TGACTCTCGGCAACGGA
AGT----- GG-CG-GCAGTCTATAA-CACAAAATGACTCTCGGCAACGGA
GGC----- GG-CG-GCAGTTGAAAA-CAAAAAATGACTCTCGGCAACGGA
AGC----- GA-AG-TCAGTTGGAAA-CACAAA-TGACTCTCGGCAACGGA
AGT----- GG-CG-TCAGTCCAAAA-CACAAA-CGACTCTCGGCAACGGA
AGC----- GG-CG-CCAGTCCGAAA-CACAAA-CGACTCTCGGCAACGGA
AGC----- GG-CG-TCAGTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AGC-—--- GG-CG-TCAGTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AGC----- GG-CG-TCAGTCTGAAA-CACAAA-CGACTCTCGGCAACGGA
AGC-—--- GA-CG-TCAGTCTGAAA-CACA-———————————— - ——
AGC----- GA-CG-TCAGTCTGAAA-CACA-———————————m—mm o ———
AGC----- GG-CG-TCAGTCTGAAA-CACA-———=———————————————
GGC——--- AG-CG-TCATTCTAAAA-CCCA-———————————————————
GGC----- AG-CG-TCAGTCTAAAA-CACA-———=———————————————
AGC————- GG-CG-TCAATCTGAAA-CACA-——————————————
AGC----- GG-CG-TCAATCTGAAA-CACA-———————— === ——
AGC----- GG-CG-TCAATCTGAAA-CACA-——————————— o —————
AGT-—--- GG-CG-TCAGTACGAAA-CACA-———————————— o ——
AGT--—-- GG-CG-TCAGTACGAAA-CACAAA-TGACTCTCGGCAACGGA
* *

TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TCTCCCGGCTCTCGCGCTCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTTGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTTGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTTGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTTGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
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Cizelge 3.2. (devam)

Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*
Apium nodiflorum
Berula erecta

TATCTCGGCTCTTGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG

TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGTTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG

TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG

TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTTGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG

TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG

TATCTCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG
TATCCCGGCTCTCGCA-TCGATGAAGAACGTAGCGAAATGCGATACTTGG

TATCCTGGCTCTCGCA-TCGATGAAGAACGTAGCGAANTGCGATACTTGG

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
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347

285
284
284

313
365
289
290

290
290
289
286

286
284
284

310

288
359
283
283

284
285
365
289
289

286

284

286
287
285
286

287
315
313
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329

392
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Cizelge 3.2. (devam)

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTTTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTTTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATTCCGTGAACCATTGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
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334
332
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336
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332
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Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila

Ferula coskunii
Chaerophyllum bulbosum
Chaerophyl lum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*
Conium maculatum*
Malabaila secacul

Trigonosciadium lasiocarpum

Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia

Trigonosciadium viscidulum

Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea
Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG

TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
TGTGAATTGCAG-AATCCCGTGAACCATCGAGTCTTTGAACG-CAAGTTG
-------------------------------- TCTT-—-———————GTTG
-------------------------------- TCTT----------GGTG
-------------------------------- TCTT-----—----GTTG
-------------------------------- TCTT---———————GTTG
-------------------------------- TCTT----------GTTG
-------------------------------- TCTT---———————GTTG
-------------------------------- TATA---—------GTCG
-------------------------------- TTTT-------—--GTTG

TGTGAATTGCTTTANTCCCGTGAACCATCGAGTCTTTTTTTTTCAAGTTG

CGCCCGAGGCCATCAGGCTAAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAGGCCATCAGGCTAAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCTGAGGCCACTAGGCTAAGGGCACGTCTGCCTGGGTGTCACGCATCT
CGCCTGAGGCCATTAGGCTAAGGGCACGTCTGCCTGGGTGTCACGCATCT
CGCCTGAGGCCATTAGGCTAAGGGCACGTCTGCCTGGGTGTCACGCATCT
CGCCCGAAGCCATTAGGCGGAGGGCACGTCTGCCTGGGCGTCACGCATCG
CGCCCGAAGCCATTAGCGGCAAGGCGAGTCGGCCTGGGCGTCACGCATCG
CGCCCGAAGCCACCAGGCCGAGGGCACGTCTGCCTGGGCGTCACGCATCG
CGCCCGAAGCCACCAGGCCGAGGGCACGTCTGCCTGGGCGTCACGCATCG
CGCCCGATGCCGTTAGGTTGAGGGCACGTCTGCCTGGGTGTCACGTAAAG
CGCCCGATGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGTATAG
CGCCCGAAGTCACTAGGCTGAGGGCACGCCTGCCTGGGTGTCATGCATCG

CGCCCGAAGCCAATAGGCCGAGGGCACGTCTGCCTGGGTGTCACACATTT
CGCCCGAAGCCAATAGGCCGAGGGCACGTCTGCCTGGGTGTCACACATTT
CGCCCGAAGCCAATAGGCCGAGGGCACGTCTGCCTGGGTGTCACACATTT
CGCCCGAAGCCAATAGGCCGAGGGCACGTCTGCCTGGGTGTCACACATTT
CGCCCGAAGCCAATAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCAATT
CGCCCGAAGCCAATAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCAATT
CGCCCGAAGCCAATAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCAATT
CGCCCAAAGCCACTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATTG
CGCCCAAAGCCACTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATTG
CGCCCAAAGCCACTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATTG
CGCCCAAAGCCACTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGTATTG
CGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG

CGCCCGAAGCCATCAGGTTGAGGGATCGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATCAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATTG
CGCCCGAAGCCACTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG

CGCCCGAAGCCACTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCACTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGTTGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCACTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCACCG
CGCCCGAAGCCACTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATTG

CGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATTG
CGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATTG
CGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCTTGGGTGTCACGCATTC
CGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCTTGGGTGTCACGCATTC

CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCACACATTC
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATTC
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCATGCATTC
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATTC

CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCATGCATTC
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCTTGGGTGTCACGCATTG
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCTTGGGTGTCACGCATTG
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCATTCATTT
CGCCCGAAGCCTAT-GGCTGAGGGCACGTCTGCCTGGGTGTCACGCATCG
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Cizelge 3.2. (devam)

Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica
Torilis japonica*
Torilis arvensis
Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila
Ferula coskunii
Chaerophyllum bulbosum
Chaerophyl lum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi
Anthriscus sylvestris subsp. syl
Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia

CGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAACCATTAGGTTGAGGGCACGTCTGCCTGGGTGTCACGTATCG

CGCCCGAAGCCATTAGGTTGAGGGCACGTCTGCCTGGGTGTCACGTATCG
CGCCCGAAGCCTCTAGGCTGAGGCCACGTCTGCTTGGGTGTCACGCATCT
CGCCCGAAGCCACTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCACTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCACTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCACTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCACTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCG

CGCCCGAAGCCACTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCCCAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCCCAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCTTAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCTTAGGGCACGTCTGCCTGGGTGTCACGCATTG
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCCAAGGGCACGTCTGCCTGGGCGTCACACATTT
CGCCTGAAGCCATTAGGCCGAGGGCACGTCTTCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATCG
CGCCCGAAGCCATTAGGCTGAGGGCACGTCTGCCTGGGTGTCACGCATCG

Cm e e
G
G
Cm o e
G
Cm e e
G
G
——————————————————————————————————————————————— TCG
CNCCCCCCNCCATTCGGTTGAGGGCACGTCTGCCTGGGTGTCACNCANNN
TGTT-GCC-CCCG---AC-———=———=——~ CATT---ATACG--------
TGTT-GCC-CCCG---AC-—-————————= CATT---ATACG-————---
TGTT-GCC-CCCG---ACATCTC---ACTCCCCT---AGGTGAGCTGGGC
TGTT-GCC-CCCA---ACCACTC---GCTCCCTC---AGAGGACGTAGGC
TGTT-GCC-CCCA---ACCACTC---GCTCCCTC---AGAGGATGTAGGC
CGTC-GC--CCCCCAAACCACGC---ACTCCT-==---- GCGCG--—-—-
GCTC-GC--CCCCCAAACCA-GC---ACTCCTA-————- GCGCG------
CGTC-GCT-CCCCCCGACCCCGC---GCTCCTCGACGGGGCGCGCCG--~
CGTC-GCT-CCCCCCGACCCCGC---GCTCCTCGACGGGGCGCGCCG---
CTTT-GCC-CCTCC--GCTGCTC---GCTCATG-—---- GTGAGTTGTTG
CTTT-GCC-CCTCC--GCAGCTC---GCTCAAA-————— GCGAGTCATTG
TGTT-GCC-CCT----ACCACAC---TCTCCTTGTGGAGATGCTTTG---
TGTT-GCC-CCTG---ACCACAC---TCTCCTTGTGGAGATGCTTTG---
GCTT-GCC-C-CAA---CCACTC---ACTCCTT----- GATGAGATGTGC
GCTT-GCC-C-CAA---CCACTC---ACTCCTT----~- GATGAGATGTGC
GCTT-GCC-CTCAA---ACACTC---ACTCCTT----- GATGAGGGGTGT
GCTT-GCC-CTCAA---ACACTC---ACTCCTT----- GATGAGGGGTGT
GCTC-GCC-CCCAA---CCACTC---ATTCCTT----~- GATGGGAT---C
GCTC-GCC-CCCAA---CCACTC---ATTCCTT—=--- GATGGGAT---C
ACTT-GCC-CCCAA---CCACTC---ATTCCTT----- GATTGGATGTGC
TCTT-GCC-CATAA---CCACAC---ACTCCTT----- GAGGAGCTGTGC
TCTT-GCC-CACAA---CCACAC---ACTCCTT----- GAGGAGCTGTGC
TCTT-GCC-CATAA---CCACAC---ACTCCTT----- GAGGAGCTGTGC
TCTT-GCC-CACAA---CCACAA---ACTCCTA----- AAGGAGCTGTGC
TCTT-GCC-CCCAAA--CCACTC---ACTCCTC----~- GAGGAGCTGTGC
TCTT-GCC-CACAAA--CCGCTC---ACTCCTG---~-~- GAGGAGCTGTGC
TCTT-GCC-CACAAA--CCACTT---ACTCCTC----- AAGGAGTTGTGT
TCTT-GCC-CACAAA--CCACTC---ACTCCTC----~- ATGGAGCTGTGC
TCTC-GCC-CACAA---TCACCC---ACTCCTT----- GGGGAGCTGTGT
TCTC-GCC-CACAA---TCACCC---ACTCCTT----- GGGGAGCTGTGT
TCTT-GCC-CACAA---CCACCC---ACTCCTT----- GAGGAGTTGTGT
TCTT-GCC-CGCAAA--CCACTC---ACTCCT------ GCGAAGTTGTGC
TCTT-GCC-CGCAAA--CCACTC---ACTCCT-----~- GCGAAGTTGTGC
TCTTTGCC-CACAAA--CCACTC---ACACCT------ GAGAAGTTGTGT
TGTTTGCC-CACAAA--CCACTC---ACACCT------ GAGAAGTTGTGT
TCTTTGCC-CACAAA--CTACTC---ACACTT------ GAAAAGTTGTGT

TCTT-GCC-CGTAT---CCACTCC--ACTCCCGT----AGGGGGATGTGG
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Cizelge 3.2. (devam)

Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyllum bulbosum
Chaerophyl lum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi
Anthriscus sylvestris subsp. syl
Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*
Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*

Apium graveolens

Ammi majus

TCTT-GCC-CGTAA---CCACTCC--ACTCCCGA----AGGGAGCTGTGG
TCTT-GCC-CACAA---ACACAG-ACACTCCTC----~- AAGGATTTGTGC
TCTT-GCC-CACAA---ACACAG-ACACTCCTC----- AAGGATTTGTGC
ACTT-GCC-CACAA---CCACA---CTCTCCTT----- GACGAGCTGTGT
ACTT-GCC-CACAA---CCACA---CTCTCCTT----- GACGAGCTGTGT
ACTT-GCC-TGCAG---CCACA---CTCTCCTT----- GACGAGCTGTGT
ACTT-GCC-CATAA---CCTCA---CACTCCTT----- GAGGAGCTGTGT
ACTT-GCC-CACAA---CCTCA---CATTCCTT----~ GAGGAGCTGTGC
ACTT-GCC-CACAA---CCTCA---CACTCCTT—---- GAGGAGCTGTGC
ACTT-GCC-CACAG---CCACA---CACTCCTT----~ GAGGAGTTGTGC
ACTT-GCC-CACAA---CCACA---CACTCCTT----- GAGGAGCTGCGT
ACTT-GCC-CAAAA---CCACA---CACTCCTT----~ GAGGAGCTGTGT
ACTT-GCC-CACAA---CCACA---CACTCCTT----~ GAGGAACTGTGT
ACTT-GCC-CACAA---CCACA---CACTCCTT—---- GAGGAGCTGTGC
ACTT-GCC-CACAA---CCACA---CACTCCTT----- GAGGAGCTGTGC
ACTT-GCC-TACAG---CCACA---CACCCGTT----- GAGGAGTTGTGC
TGTT-GCC-CCCGA---CCACTC---ACTCCTC----~ TAGGAGCTC---
TGTT-GCC-CCCGA---CCACTC---GCTCCTC----- TAGGAGCTC---
TTTT-GCC-CCCGA---TCACTC---TCTCCTA----- GAGGAGCTG---
TGTT-GCC-CCCGA---CCACTC---ACTCCTA----~ GAGGAGCTT---
ACAT-GCC-CCCAA---CCACGC---ACCCCTA----- GAGGAGC-GTGA
TGTT-GCC-CCCAA---ACACTC---ACTCCTT----~ CTGGAAATGTTT
TGTT-GCC-CCCAA---ACACTC---ACTCCTT----~ CTGGAAATGTTT
TGTT-GCC-CCCAA---CCACTC---ACTCCTC----- CGGGAGCTGTTT
TGTT-GCC-CCCAA---CCACTC---ACTCCTC----~- TGGGAGCTGTTT
TGTT-GCC-CCCAA---CCACTC---ACTCCTC----- TGGGAGCTATTC
TGTT-GCC-CCTA----CCACAC---ACTTCTTC-----~- GGAGATGTGT
TGTT-GCC-CCT-A---CCAAAC---ACATCTC----- TTGTAGATTTGC
TGTT-GCC-CCT-A---CCAAAC---ACATCTC----- TTGGAGATTTGC
TGTT-GCC-CCC-A---CCAAAC---ACATCTC----~- TTGGAGATTTGC
TGTT-GCC-CCTGA---CCAAAC---ACATCTC----- TCGGAGATATGC
TGTT-GCC-CCTGA---CCAAAC---ACATCTC----~- TCGGAGATATGC
TGTT-GCC-CCTAA---CCAGCC---ACATCTC----~- TCGGAGATTGGC
TGTT-GCC-CCTAA---CTAGCC---ACATCTC----- TCGGAGATTGGC
TGTT-GCC-CCTGA---CCAGCC---ACATCTC----- TCGGAGATTTGC
TGTT-GCC-CCTGA---CCAAAC--ATCTCCTC---——- GAGAGATTTGT
TGTT-GCC-CCTGA---CCAAAC--ATCTCCTC-—---- CGGAGATTTAT
TGTT-GCC-CCTGA---CCAATC--ATCTCTCT——---- CGGAGATTTCT
TGTT-GCC-CCTGA---CCAAGC--ACCTCTCT------ GGGGGATCT-T
TGTT-GCC-CTTGA---CCAAAC--ATCTTCTT———--- AGGAGATAT-T
TGTT-GCC-TCGGA---CTAAAC--ATCTCTTT-—-——- AGGAGTATT-T
CGTT-GCC-CCTGA---CCACAC--ATCTCTTT—=---- AGGTGATTT-T
TGTT-GCC-CCCGA---CCAAAC----ATCTCT----TTAGGAGATGTT-
TGTT-GCC-CCCGA---CCAAAC----ATCTCTCT--TTAGGAGATGTT-
TGTT-GCC-CCCGA---CCAAAC----ATCTCT----TTAGGAGATGTT-
—————— CC-CCTAA---CCAAACT--AATCTTC-----TTAGAGATTTTG
—————— CC-CCTAA---CCAAACT--AATCTTC-----TTAGAGATTTTG
—————— CC-CCTGA---CCAAACA--AATCTTC-----TAAGAGATTTTG
—————— CT--CTGA---CCAAACT--AATCTTT-----TAAATGATTTTG
—————— CT--CTGA---CCACGCT--AATCTTT-----TAAATGATTTTG
—————— CC-TCTTA---CCAAACT--AAATTTC-----TAAGATATTTAG
—————— CC-TCTGA---CCAAACT--AATCTTC-----TAAGAGATTTTG
—————— CC--CTGA---CCAAACT--AATCTTC-----TAGGAGATATTG
TGTT-GCCACCTGA---CCAAAC---ATCTCTC----- ATGGGGACGTTT
GGGAGGGG--GGGA---CCAAACT--TCTCTC------ ATGGGGACGNNN

---GTATGGGG----GCGGACAATGGCCTCCCGTGCCTT---GCGGTGCG
---GTATGGGG----GCGGACAATGGCCTCCCGTGCCTT---GCGGTGCG
-CTGTCTGGGG----GCGGTTAATGGCCTCCCGTGCCTT---GCGGTGCG
-TGGTTTGAGG----GCGGATAATGGCCTCCCGTGCCAT---GCGGTGCG
-TGGTTTGAGG----GCGGATAATGGCCTCCCGTGCCAT---GCGGTGCG
---GTCTGAGG---GGCGGATAATGGCCTCCCGTGCATC---GCTGCGCG
---GTCTGAGG---GGCGGATAATGGCCTCCCGTGCATC---GCTGCGCG
---GTCCTGGGCGGGGCGGATACTGGCCTCCCGTGCCCC---GCCGCGCG
---GTCCGGGGCGGGGCGGATACTGGCCTCCCGTGCCCC---GCCGCGCG
-CGGTTCGGGG--GGACGGAAACTGACCTCCCGTGCCTC---GTTGTGCG
-CTGTTCGGGG--GGACGGAAAGTGACCTCCCGTGCCTC---GTCGTGCG
---GTTCGGGG----GCGGATATTGGCCTCCCGTGCCTTGCTGCGGCGTG
---GTTCGGGG----GCGGATACTGGCCTCCTGTGCCTT---GCGGCGTG
-TGGTTT-TTG---GGCGGAAATTGGCCTCCCGTGCTGT---ATTGTGCG
-TGGTTT-TTG---GGCGGAAATTGGCCTCCCGTGCCTT---GTTGTGCG
-TGGTTT-TTG---GGCGGAAATTGGCCTCCCGTGCCGT---GTTGTGCG
-TGGTTT-TTG---GGCGGAAATTGGCCTCCCGTGCCGT---GTTGTGCG
-TGGTAT-TTG---GGCGGAAATTGGCCTCCCGTGCATT---GCTGTGCG
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Cizelge 3.2. (devam)

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis
Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

-TGGTAT-TTG---GGCGGAAATTGGCCTCCCGTGCCTT---GATGTGCG
-TGGTAT-TTG---GGCGGAAATTGGCCTCCCGTGCCTT---GCTGCGCG
-TGGTTT-GTG---GGCGGAAATTGGCCTCCCGTGCCTT---GTTGCATG
-TGGTTT-GTG---GGTGGAAATTGGCCTCCCGTGCCTT---GTTGCATG
-TGGTTT-GTG---GGCGGAAATTGGCCTCCCGTGCCTT---GTTGCATG
-CGGTTT-GGG---GGCGGAAATTGGCCTCCCGTGCCTT---GTTGCGCG
-CGGTT--GGG---GGCGGAAACTGGCCTCCCGTGCCTTT--CTTGCGCG
-TGGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCCTTT--TTTGCGCG
-CGGTGT-GGG---GGCGGAAATTGGCCTCCCGTGCCCTC--TTTGCGCG
-CGGTGT-GGG---GGCGGAAACTGGCCTCCCGTGCCCTT--ATTGCGCG
--GGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCC-TT--GTCGTGCG
--GGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCC-TT--GTCGTGCG
-TGGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCC-TT--GTCGCGCG
-GGGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCC-TT--GTCGTGCG
-GGGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCC-TT--GTCGTGCG
-CGGTTT-GGT---GGCGGAAACTGGCCTCCCGTACC-TT--GTTGTGCG
-TGGTTT-GGG---GGCGGAAACTGGCCTCCCGTACC-TT--GTCGTGCG
-CGGTTT-GGG---GGCGGAAACTAGCCTCCCGTACC-TT--GTCGTGCG
-TGGTTT-GGG---GGCGGAAATTGACCTCCCGTGCC-TT--GTCGTGCG
-TGGTTT-GGG---GGCGTAAATTGACCTCCCGTGCC-TT--GTCGTGCG
CTGGTTT-GGG---GGCGGAAATTGGCCTCCCGTGACTT---GTTGCGCG
CTGGTTT-GGG---GGCGGAAATTGGCCTCCCGTGACTT---GTTGCGCG
-TGGTTT-TGT---GGCGGAAATTGGCCTCCCATGCCTT---CTAGCATG
-TGGTTT-TGA---GGCGGAAATTGGCCTCCCATGCCTT---CTAGCATG
-TGGTTT-GGG---GGCGGAAATTGGCCTCCCATGCCCT---CTACCGTG
-TGGTTT-GGG---GGCGGAAATTGGCCTCCCATGCCTT---CTAGCGTG
-TGGTTT-GGG---GGCGGAAATTGGCCTCCCATGCCTT---TTAGCGTG
-TGGTTT-GGG---GGCGGAAATTGGTCTCCCGTGCCTT---TTAGCGTG
-TGGTTT--GG---GGCGGAAGTTGGCCTCCCATGACTTG--CTAGCATG
-TGGTTT-GGG---GGCGGAAATTGGCCTCCCATGCCTT---CTCGCATG
-TGGTTT-GAG---GGCGGAAATTGGCCTCCCATGCCTT---CTCGCATG
-TGGTTT-GGG---GGCGGAAATTGGCCTCCCATGCCTT---CTCGCATG
-CGGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCCTT---CTTGCGTG
-CGGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCTTT---CTTGCGTG
-CGGTTT-GGG---GGAGGAAATTGGTCTCCCGTGCCTT---CTTGTGCG
-CGGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCCTC---GTCGCGCG
-CGGATT-GGG---GGCGGAAACTGGCCTCCCGTGCCTT---GACGCGCG
-CA-TTT-GGG---GGCGGAAATTGGCCTCCCGTGCCTT---GTTGCGCG
-TGGTTT-GGG---GGCGGAAACTGGCCTCCCGTGCCTT---CTTGCGCG
-TGACTT-GGG---GGCGGAAGTTGGCCTCCCGTGCCTT---ACGGCGCG
-CGTTTTTGGG---GGCGGAAATTGGCCTCCCGTGCCTT---TTGGTGCG
-CGTTTTTGGG---GGCGGAAATTGGCCTCCCGTGCCTT---TTGGTGCG
-CGGTTT-GGG---GGCGGAAATTGGCCTCCCGTACCTT---GCGGTGCG
-CGGTTT-GGG---GGCGGAAATTGGCCACCCGTACCTT---GCGGTGCG
-CGGTTT-AGG---GGCGGAAATTGGCCTCCCGTACCTT---GCGGTGCG
-GGATTTTGGG----GCGGATATTGGCCTCCCGTGCCCT---ATGGTGCG
-TGGTTTTGGG----GCGGATACTGGCCTCCCGTGCCCC---GTTGTGCG
-TGGTTT-GGG----GCGGATACTGGCCTCCCGTGCCCC---GTTGCGCG
-TGGTTTGGGG----GCGGATAATGGCCTCCCGTGCCCC---GTTGCGCG
-CGGTTTGGGG----GCGGATAATGGCCTCCCGTGCCCT---GTTGCGCG
-CGGTTTGGGG----GCGGATAATGGCCTCCCGTGCCCT---GTTGCGCG
-TG-TTTGGGG----GCGGATATTGGCCTCCCGTGCTTC---GT-GTGCG
-TG-TTTGGGG----GCGGATATTGGCCTCCCGTGCTTC---GT-GTGCG
-CGGTTTGGGG----GCGGATAGTGGCCTCCCGTGCTTG---TT-GTGCG
TT-GTTCAGGGG----CGGAAATTGGCCTCCCGTGCCTTT--TGTGTGCG
TT-GTTTAGGGG----CGGAAACTGGCCTCCCGTGCCTTT--TGTGTGCG
TTTGTTCAGGGG----CGGAGATTGGCCTCCCGTGCCTTT--TGTGTGCG
TTGGTTTAGGGG----CGGAGATTGGCCTCCCGTGTCCT----GTATGCG
TCGGTTTAGGGG----CGGATATTGGCCTCCCGTGCCTTG--TT-GCGCG
TTGGTTTGGGGAT---CAGATATTGGCCTCCCGTGCTTTG--TTTGCACG
CTGGTTTGGGG-—--- CAGATATTGGCCTCCCGTGCCTTG--TT-GCGCG
CCGGTTTGGGG----GCGGATACTGGCCTCCCGTGCCTT---GTTGTGCG
CCGGTTTGGGG----GCGGATACTGGCCTCCCGTGCCTT---GTTGGCGG
CCGATTTGGGG----GCGGATACTGGCCTCCCGTGCCTT---GTTGTGCG
TTGGTTTTGGG----GCGGACATTGGCCTCCTGTGCCCT---GTGGTGCG
TTGGTTTTGGG----GCGGACATTGGCCTCCTGTGCCCT---GTGGTGCG
TCGGTTTGGGG----GCGGACATTGGCCTCCCATGCCGT---GTTGTGTG
TTGGTTCGGGG----GCGGACATTGGCCTCCTGTGCACT---TTTGTGCG
TTGGTTCGGGG----GCGGACATTGGCCTCCTGTGCATT---TTTGTGCG
TCGGTCTGGGG----GCGGAAATTAGCCTCCTGTGCCCT---GTTGCGCG
TCGGTTTGGGG----GCGGAAATTAGCCTCCTGTGCCAT---GTTGTGCG
TCGGTTTGGGG----GCGGAAATTAGCCTCCTGTGCCTT---GTTGTGCG
-TGGTTGGGGG----- CGGATATTGGCCTCCCGTGCGTTG--TTTGCGCG
--NGGTTGGGG----GCGGATATTGGCCTCCCGTGCGTTG--TTTGCGCG
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Cizelge 3.2. (devam)

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota

G-TTGGTACAAAGATGAGTCT-TTTGGCGGC-GGACGTC--GCGACAT-C
G-TTGGTACAAAGATGAGTCT-TTTGGCGGC-GGACGTC--GCGACAT-C
G-TTGGTGCAAAAATGAGTCT-TTCGGCGAC-GGACGTC--GCGACAT-C
G-TTGGTGCAAAAGTGAGACT-TTTGGCGAC-GGATGTC--GCGACAT-T
G-TTGGTGCAAAAGTGAGACT-TTTGGCGAC-GGATGTC--GCGACAT-T
G-CTGGCCCAAAAGCGAGTCC-CCGTGCGACAGGATGTC--GCGGCATGT
G-CTGGCCCAAAAGCGAGTCC-CCGTGCGACAGGATGTACGGCGGCATGT
G-CTGGCCGAAAATCGAGCCC-CCG-GCGAC-GGACGCC--GCGACATTC
G-CTGGCCGAAAATCGAGCCC-CCG-GCGAC-GGACGCC--GCGACATTC
G-CTGGTTTAAAAGAGAGTCT-CCG-GAGATCGGAAAAC--GCAACAT-T
G-CTGGTTTAAAAGAGAGTCT-CCG-GAGATCGGAAAAC--GCAACAT-T
G-TTGGCCCAAAAGCGAGTCT-GTG-GCGAC-GGACGTC--GTGACAT-T
G-CTGGCCCAAAAGCGAGTCT-GTG-GCGAT-GGACATC--GTGACAT-T
G-TTGGTGCAAAAGCGAGTGT-CGG-GCGTT-GGACGTC--GTGACATTC
G-TTGGTGCAAAAGCGAGTCT-CCG-GCGTT-GGACGTC--GTGACAT-C
G-TTGGCGCAAAAGCGAGTCT-CCG-GCGAC-GGACGTC--GTGACAT-C
G-TTGGCGCAAAAGCGAGTCT-CCG-GCGAC-GGACGTC--GTGACAT-C
G-CTGGTGCAAAAGTGAGTCT-CCG-ACGAC-GGACGTC--GTGACAT-C
G-CTGGTGCAAAAGTGAGTCT-CCG-ACGAC-GGACGTC--GTGACAT-C
G-CTGGTGCAAAAGTGAGTCT-CCG-ACGAC-GGACGTC--GTGACAT-C
G-TTAGTTCAAAAGTGAGTTT-CCG-GCGAT-GGACGTC--GTGACAT-C
G-TTTGTTCAAAAGTGAGTTT-CCG-GCGAT-GGACGTC--GTGACAT-C
G-TTAGTTCAAAAGTGAGTTT-CCG-GCGAT-GGACGTC--GTGACAT-C
G-TTAGTTCAAAAGTGAGTTT-TCG-GCGAT-GGACGTC--GTGACAT-C
G-TTGGCGGAAAAGCGAGTCT-CCG-ACGAC-GGACGTC--GTGACAT-C
G-TTGGCGGAAAAGCGAGTCT-CCG-GCGAC-GGACGTC--GTGACAT-C
G-TTGGCGGAAAAGCGAGTCT-CCG-ACGAC-GGACGTC--GTGACAT-C
G-TTGGCGGAAAAGCGAGTCT-CCG-ACGAC-GGACGTC--GTGACAT-C
G-TTGGCGGAAAATTGAGTCT-CCG-ACGAT-GGATGTT--GTGACAT-A
G-TTGGCGGAAAATTGAGTCT-CCG-ACGAT-GGATGTT--GTGACAT-A
G-TTGGCGGAAAATCGAGTCT-CCG-ACGAC-GGATGTC--GTGACAT-C
G-TTGGCGGAAAAGCGAGTCT-CCG-GCGAC-GGACGTC--GCGACAT-C
G-TTGGCGGAAAAGCGAGTCT-CCG-GCGAC-GGACGTC--GCGACAT-C
G-TTGGCGGAAAAATGAGTCT-CCG-GCGAC-GGACGTC--GCGACAT-C
G-TTGGCGGAAAAACGAGTCT-CCG-GCGAT-GGACGTC--GCGACAT-C
G-TTGGCGGAAAAACGAGTCT-CCG-GCGAC-GGACGTC--GYGACAT-C
G-TTGGTGCAAAAGCGAGTCT-GCG-GTGAC-GGACGCC--TTGACAT-T
G-TTGGTGCAAAAGCGAGTCT-GCG-GTGAC-GGACGCC--TTGACAT-C
G-TTGGCAAAAAAATGAGTCT-CCG-GCGAC-GGACGTC--GTGACAA-C
G-TTGGCAAAAAAATGAGTCT-CCG-GCGAC-GGACGTC--GTGACAA-C
G-TTGGCAAAAAAGCGAGTCT-CCG-GCTAC-GGACGTC--TTGACAT-T
G-TTGGCAAAAAAGCGAGTCT-CCG-GCTAC-GGACGTC--TTGACAT-T
G-TTGGCAAAAAAGAGAGTCT-CCG-GCTAC-GGATGTC--TTGACAT-T
G-TTGGCAAAAAAGCGAGTCT-CCG-GCTAC-GGACGTC--GTGACAT-T
G-TTGGCAAAAAAGCGAGTCT-CCG-GCTAC-GGACGTC--GTGACAT-T
G-TTGGCAAAAAAGCGAGTCT-CCG-GCTAC-GGACGTC--GTGACAT-T
G-TTGGCAAAAAAGCGAGTCT-CCG-GCTAC-GGACGTC--TTGACAT-T
G-TTGGCAAAAAAGTGAGTCT-CTG-GCTAT-GGACGTC--GTGACAT-T
G-TTGGCAAAAAAATGAGTCT-CTG-GCTAT-GGACGTC--GTGACAT-T
G-TTGGCAAAAAAGTGAGTCT-CTG-GCTAT-GGACGTC--GTGACAT-T
G-TTGGCAAAAAAGCGAGTCT-CCG-GCTAC-GGACGTC--GTGACAT-T
G-TTGGCAAAAAAGCGAGTCT-CCG-GCTAC-GGACGTC--GTGACAT-T
G-TTGGCAAAAATACGAGTCT-CCG-GCTAT-GGACGTC--ATGACAT-T
G-CTGGCGCAAAAGCGAGTCT-CCG-GCGAC-GGACGTC--GCGACAT-C
G-CTGGCGCAAAAGCGAGTCT-CTG-GCGAC-GGACGTC--GCGACAT-C
G-TTGGCGTAAAAGCGAGTCT-CCG-GCGAA-GGGTGTC--GTGACAT-C
G-TTGGCGCAAAAGTGAGTCT-CCG-GCGAC-GGGTGTC--GTGACAT-C
G-CTGGCGCAAATGAGAGTCT-CTG-GCGAC-GAACATC--GTGACAT-T
G-TTGGCACAAAAGTGAGTCT-CCG-GCGAC-GGACGTC--GCGACAT-C
G-TTGGCACAAATGTGAGTCT-CCG-GCGAC-GGACGTC--GCGACAT-C
G-TTGGCATAAAAGCGAGTCT-CCG-ATGAC-GGACGTC--GTGACAT-T
G-TTGGCATAAAAGCGAGTCT-CCG-TTGAC-GGACGTC--GTGACAT-T
G-ATGGCACAAAAGTGAGTCT-CCG-ATGAC-GGACGTC--GTGACAT-T
G-CCGGCGCAAAAATGAGTAT-CTG-GCGAT-GGACGTC--ACGACAT-C
G-CTGGCGCAAAAACGAGTCT-CTG-GCGAT-GGACGTC--ACGACAT-C
G-CTGGTGCAAAAACGAGTCT-CTG-GCGAT-GGACGTC--ACGACAT-C
G-CTGGCGCAAAAACGAGTCT-CTG-GCGAT-GGACGTC--ACGACAT-C
G-CTGGCGCAAAAATGAGTCT-CTG-GCGAT-GGACGTC--ATGACAT-C
G-CTGGCGCAAAAATGAGTCT-CTG-GCGAT-GGACGTC--ATGACAT-C
G-CTGGCAGAAAAATGAGTGT-TTG-GTGAC-GGACGTC--ACGACAT-C
G-CTGGCAGAAAAATGAGTGT-TTG-GCGAC-GGACGTC--ACGACAT-C
G-CTGGCGCAAAAATGAGTCT-TTG-GCGAC-GGACGTC--ACGACAT-C
G-TTGGCTCAAAAATGAGTCT-CTG-GTGAC-GGGCATC--ACGACAT-C
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Cizelge 3.2. (devam)

Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila

Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*
Conium maculatum*
Malabaila secacul

Trigonosciadium lasiocarpum

Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia

Trigonosciadium viscidulum

Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea

G-TTGGCTCAAAAATGAGTCT-CTG-GTGAC-GGGCATC--ACGACAT-C 507
G-ATGGCTCAAAAATGAGTCT-CTG-GTGAT-GGACGAC--ACAACAT-C 509
G-CTGGCTCAAAAATGAGTCT-CTG-GTGAT-GGACATC--ACGACAT-C 504
G-TTGGCTCAAAAATGAGTCT-TTG-GTGAT-GGACATC--GTGACAT-C 506
G-TTGGCTCAAAAATGAGTCT-TTG-GTGAT-GGACGTC--ACGACAT-C 508
G-CTGGCTCAAAAATTAGTAT-CTG-GCGAT-GGACGTC--GCGACAT-C 506
G-CTGGCGCAAAAATGAGTCT-CTG-GCGAT-GGACGTC--GCGACAT-C 535
G-CTGGCGCAAAAATGAGTCT-CTG-GCGAT-GGACGTC--GCGACAT-C 535
GGCTGGCGCAAAAATGAGTCT-CTG-GCGAT-GGACGTC--GCGACAT-C 533
G-CTGGCGCAAAAATGAGTCT-AAG-GCGAC-GGCTGTC--GCGACAT-C 347
G-CTGGCGCAAAAATGAGTCT-ATG-GCGAC-GGCTGTC--GCGACAT-C 347
G-CTGGCGCAAATATGAGTCT-ATG-GTGAC-AGTTGTC--GCGACAT-C 346
G-CTGGCATAAAAATGAGTCT-ATG-GTGAC-GGATGTC--ACGACAT-T 345
G-CTGGCATAAATATGAGTCT-ATG-GTGAC-GGATGTC--ACGACAT-T 344
G-TTGCGGCAAAAGTGAGTCT-ATT-GTGAC-GAATGTC--GCGACAT-C 346
G-CTGGCGTAAAACTAAGTCT-ATG-GTGAC-GAATGTC--GCGACAT-C 346
G-CTGGCGCAAAAATGAGTCTTGTG-GTGAT-GAATGTC--GCGACAT-C 343
G-CTGGCCTAAATTTGAGTCT-ATG-GCGAC-GGACATC--GCGACAT-T 345
G-CTGGCCTAAATTTGAGTCT-ATG-GCNAACGGACATC--GCGACAT-T 552
* * Kk

*kk *

GOTGOT TG TAA = — = — o e e 559
GOTGGT TG TAA - — = = e e e 494
GGTGGTTGTAA- — = ———— e 515
GOTGOT TG TAA = — = — o e s 512
GGTGGTTGTAA- — = ———— e 512
GOTGGTTGTAA - — = == — e e 536
GOTGOT TG TAA — = — o m e o 541
GGTGGTTGTGTGTG - === === = —— e 485
GGTGGTTGTGTGTGC === === = e e 485
GGTGGAAGGCA === == == = — e e e e 529
GGTGGAAGGCA——————— e 518
TGTGGT TG TAA = m o e e 518
TGTGGTTGTAA- —— == — — e 351
GOTGOT TG T = A —m m e m e e 579
GGTGGTTGT—A=—————— e 515
€T C 1 595
GOTGOT TG T = A — o o o e e 512
GGTGGTTGT—A=——— = —— e 511
GOTGOT TG T = A — o oo e 527
GGTGGTTGT—A=——— = —— e 514
GOTGGTTGT A mm —m — e e e e 585
GOTGOT TG T = A —m o o e 514
GGTGGTTGT—A=————— —mmm e - 593
GOTGOT TG T = A —m oo e e 514
GGTGGTTGT—A=—————m e 516
GGTGGTTGT = A mmmm m e e e e 354
GOTGOT T BT = A —m o e 515
GGTGGT TG T—A=—————mmm e 516
GOTGOT T BT m A —m o e 586
GGTGGTTGT—A=———— = —mmm e 349
GGTGGTTGT = A —m—m e e e e 351
BOTGOT TG T = A o e e e 577
GGTGGTTGT—A——————mmmm e 579
e e ) S S 516
GGTGGTTGT—A———————m e 515
GOTGOT TG T = A —m m o e e 515
GOTGGTTGT = Am —m —m m e e e e e 354
GGTGGTTGT—A——— —m—m e 355
GOT GO T TG T = A —m m e e e e s 546
GGTGGTTGT—A————m—m e 598
GOTGOT TG T = A —m m e e s 519
GOTGGTTGT = Am —m — e e e e e e 520
GGTGGTTGT—A————m—— e 357
e e ) 357
GGTGGTTGT—A——————— e 520
GOTGGTTGT = Am —m —m m e e e e e e e 520
GOTGOT TG T m A — o m o m e s 519
GGTGGTTGT—A=—————— e 516
GOTGOT TG T = A — o o o e e 354
GGTGGTTGT—A=—————— e 516
e T [ 514
GOTGOT TG T = A — o o o e e 514
GGTGGTTGT—A=——— = —— e - 514
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Cizelge 3.2. (devam)

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis
Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila

Ferula coskunii
Chaerophyllum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp.

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea
Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*

syl

GGTGGTTGT—A——— ———m e 536
GOTGGT TG T —A——— —— e 347
GOTGGT TG T —A— —— —— — e 348
GGTGGTTGT—A=—— ———— e 348
GBTGGTTGT=A— — — — 517
GGTGGTTGTAA- — =~ — e - 591
GBTGGTTGTAA- = — = — 515
GBTGGTTGT TA- = —— — o 514
GGTGGTTGT TA=—— == —— e - 352
GBTGGTTGT TA- == — — — e 515
GGTGGTTGTAA- — =~ —— - 514
GBTGGTTGTAA- — = = — 595
GBTGGTTGTAA- — = — — 518
GGTGGTTGTAA- — =~ — - 519
GBTGGTTGTAA- — — = — 517
GGTGGTTGTAA- — =~ — e 517
GBTGGTTGTAA- — = = — 356
GBTGGTTGTAA- = — = — 355
GGTGGTTGTAA- — =~ — e 514
GBTGGTTGTAA- — = — — 534
GGTGGTTGTAA- — = — = — e 518
GBTGGTTGTAA- — = — — 520
GBTGGTTGTAA- = — = — 515
GGTGGTTGTAA- — = — = —m e 517
GBTGGTTGTAA- — = — — 519
GGTGGTTGTAA- —— == —m - 517
GBTGGTTGTAA- = — — — 546
GBTGGTTGTAA- — = — — 546
GGTGGTTGTAA- — = — = — e 544
GBTGGTTGTAA- — = — — 358
GGTGGTTGTAA- — = — = —— e 358
GBTGGTTGTAA- — = — — 357
GBTGGTTGTAA- — = — — 356
GGTGGTTGTAA- —— == —— e 355
GBTGGTTGTAA- = = — — 357
GGTGGTTGTAA- —— — = —— e 357
GBTGGTTGTAA- = — — — 354
GBTGGTTGTAA- = — — 356

GGNGGNTGTAATTCTCGTCCTGTCGCGNGNGCCCGNCACCCTANCCCGGC 602

* Kk x
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Cizelge 3.2. (devam)

Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp.

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*

syl
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Cizelge 3.2. (devam)

Anethum graveolens e
Apium graveolens* e
Apium graveolens e
Ammi majus e
Ammi trifoliatum
Petroselinum crispum e
Opopanax hispidus* = e
Opopanax persiCus e
Opopanax hispidus* = mmmmm -
Opopanax hispidus = e
Ferulago galbanifera = = —ommmmme -
Ferulago angulata = —-—mmmmmm—
Prangos pabularia = -
Prangos ferulacea @ === -—mmmmmm————————————e e
Bifora rdians®™ e
Bifora radians = -
Coriandrum sativum
Peucedanum palimbioides* = = @ —mmmmmmm -
Peucedanum palimbioides* = = @ —emmmmmmee -
Peucedanum turgeniifolium = @ oo
Seseli gummiferum e
Seseli tortuosum
Echinophora tenuifolia ~ = = oo
Echinophora tournefortii = = ———mmmmmmmm -
Conium maculatum* e
Conium maculatum* e
Malabaila secacul 000 -
Trigonosciadium lasiocarpum — e
Malabaila secacul -
Pastinaca sativa 0000 @ —oemeee
Malabaila pastinacifolia ~ = = ——cmmmmmmmm -
Pastinaca pimpinellifolia = = = —ccmmmmmm
Trigonosciadium viscidulum = e
Heracleum lanatum = e
Heracleum sphondylium o
Heracleum trachyloma = = —cocmmmmm
Zosima orientalis @@
Zosima absinthifolia = o
Malabaila aurea = 0000 e
Bunium bulbocastanum 00
Bunium microcarpum e
Scaligeria moreana e
Scaligeria napiformis = @ ceee o
Pimpinella kotschyana = = —ommmmmee -
Falcaria vulgaris* = -
Falcaria vulgaris = —ommmmmm
Grammosciadium daucoides = 0000 @ —ee e
Grammosciadium platycarpum  — e
Peucedanum elegans =0 —mmmmmmmmmmm e
Lecokia cretica e
Torilis japonica* = 0 e
Torilis arvensis 00000 @
Torilis japonica = e
Astradaucus orientalis = 00 @ —oem e
Astrodaucus littoralis = = o
Turgenia latifolia = = —mmmm
Turgenia lisaeoides = 000 @ —emmmme
Caucalis platycarpos = e
Daucus carota =000 e e
Pseudorlaya pumila = -
Daucus littoralis = e
Laserpitium hispidum e
cuminum cyminum o
Laserpitium carduchorum — —eem -
Laserpitium petrophilum @ o
Ferula orientalis === ——mm——————ee e o
Ferula halophila === -
Ferula coskunii -
Chaerophyllum bulbosum = cmmm
Chaerophyllum meyeri
Chaerophyllum elegans = —commmm e
Scandix pecten-veneris  ce e
Scandix iberica = =0
Anthriscus kotschyi = @@ —eemme

64



Cizelge 3.2. (devam)

Anthriscus sylvestris subsp.
Geocaryum macrocarpum
Artedia squamata

Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis

CCAGTC

-——-GC
-——-GC

AGGCGGGACTCCCTCCTGANTTTAAGCTTANTAATNANCGGNAG

AAATAC-CCTCTT-GTCTTGTCGTGCCAATGCCC-GTCGCCTT-
AAATAC-CCTCTT-GTCTTGTCGTGCCAATGCCC-GTCGCCTT-
AAAGAC-CCTCTT-GTCTTGTCGTGGCAATGCCT-GTTGCCTT-
AAAGAC-CCTCTT-GACTTGTCGTGCCATTTCCC-GTCACCTT-
AAAGAC-CCTCTT-GACTTGTCGTGCCATTTCCC-GTCACCTT-
AAAGGC-CGTCTC-TCAGTGCCGCGTCGTCGCCCCGTCGTCGG-
AAAGGC-CGTCTC-TCAGTGCCGCGT-AAGGCCCCGTCGTCGG-
ATATGC-CCTCTT-CTCATGTCGCGCGGTTGCCC-GTCCCCGG-
ATATGC-CCTCTT-CTCATGTCGCGCGGTTGCCC-GTCCCCGG-
ATACTAACCTCTT-GCCATCTTGCGCCGA-GTCC-GTTTACTC-
TTACGCACCTCTT-GCCATCTTGCGCTGA-GCCC-GTTTACTC-
AAAGAC-CCTATT-TCCATGTCGCGCGAATACCC-GTCACCAA-
AAAGAC-CCTCTT-TATATGTTGCGTGAATACCC-GTCACCTA-
AAAGAC-CCTCTT-GACTTGTCGCACGAAT-CCTCGTCATCTA-
AAAGAC-CCTCTT-GACTTGTCGCACGAAT-CCTCGTCATCTA-
AAAGGC-CCTCTT-GTTTTGTCGCACGTAA-TTGTGTCATCTA-
AAAGGC-CCTCTT-GTTTTGTCGCACGTAA-TTGTGTCATCTA-
AAAGAC-CCTCCT-GTCTTGTCGCACGAAT-CCGCGTCATCTT-
AAAGAC-CCTCCT-GTCTTGTCGCACGAAT-CCGCGTCATCTT-
AAAGAC-CCTCTT-TTCTTGTCGCACGAAT-CCATGTCATCTT-
AAAGAC-CTTATT-GTCTTGTCACGCGAAT-CCTCGTCATCTT-
AAAGAC-CTTATT-GTCTTGTCACGCGAAT-CCTCGTCATCTT-
AAAGAC-CTTATT-GTCTTGTCACGCGAAT-CCTCGTCATCTT-
AAAGAC-CTTATT-GTCTTGTCACGTGAAT-CCTCGTCATCTT-
AAAGGC-CCTCTT-GTCTTGTCGCGCGAAT-CCTCGGCATCTT-
AAAGGC-CCTCTT-GTCTTGTCGCGCGAAT-CCGCGTCATCTTT
AAAGAC-CCTCTT-GTCTTGTCGCGTGAAT-CCGCGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGCGTGAAT-CCGCGTCATCTT-
AAAGGC-CCTATT-GTCTTGTCACGCGAAT-CCTAGTCATCAT-
AAAGGC-CCTATT-GTCTTGTCACGCGAAT-CCTAGTCATCAT-
AAAGGC-CCTCTT-GTCTTGTCACGCGAAT-CCTAGTCATCTT-
AAATGC-CCTCTT-GTATTGTCGCGCGAAT-CGACGTCATCTTA
AAATGC-CCTCTT-GTATTGTCGCGCGAAT-CGACGTCATCTTA
AAAGAC-CCTCTT-GTATTGTCGTACGAAT-CCTCGTCGTCTTA
AAAGAC-CCTCTT-GTCTTGTCGCGCGAAT-CCTCGTCATCTTA
AAAGAC-CCTCTT-GTCTTGTCGCTCTAAT-CCTCGTCATCTTA
AAAGGC-CCTCTT-GTCTTGTCGGGTTAAT-CCGCATCATCTT-
AAAGGC-CCTCTTTGTCTTGTCGGGTTAAT-CCGCATCATCTT-
AAAGAC-CCTCTT-GAATTGTTGCGCGAAT-CCGCGTCATCTT-
AAAGAC-CCTCTT-GAATTGTTGCGCGAAT-CCGCGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCGGGTCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGGAT-TCGGGCCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGGAT-TCGGGCCATCTT-
AAAGAC-CCTCTT-GTCTTGTCGGGCGAAT-CCTCGTCATCTT-
AAAAGA-CCT--T-GTCTTGTCGCGCGCAT-CCGTTTTGCCTA-
AAAAGA-CCT--T-GTCTTGTCGCGCGCAT-CCGGTTTGCCTA-
AAAAGA-CCT--T-GTCTTGTTGCGCGAAT-CCCGCTCACCTT-
AAAAGA-CCT--T-GTCTTGTCGCGCGAAT-CCCGCTCACCTT-
AAAGAA-CCTCTT-TCCTTGTCGCGCGTAT-CC--GTCATCTT-
AAAGAC-CTTCTT-GTCTTGTCGCGCGAAT-CCCTGTCACCTT-
AAAGAC-CTTCTT-GTCTTGTCGCGCGAAT-CCCTGTCACCTT-
AAAGAA-CTTCTT-GTCTTGTCACGTGTGT-CCCCGTCACCTT-
AAAGAA-CTTCTT-GTCTTGTCACGCGTGT-CCCAGTCACCTT-
AAAGAA-CTTCTT-GTCTTGTCACGTGAAT-CCCCGTCATCTT-
GATTAC-ACTCTC-GTCTTGTTGTGTAAATGCCC-ATCGCCTA-
TAAGAC----CTT-GTATCGTCGTGTGGAAGCCC-ATCCCCTC-
TAAGAC----CTT-GTATTGTCGTGTGGAAGCCC-ATCCCCTT-
CAAGAC----CTT-GTATTGTCGTGCGGAAGCCC-ATCCCCTT-
TAAGAC----CTT-GTCTTGTCGTGTGAAAGTCC-GTCCCCTT-
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Cizelge 3.2. (devam)

Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila
Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum

—————— TAAGAC----CTT-GTCTTGTCGTGTGAAAGTCC-GTCCCCTT-
—————— TAAGAC----CTT-GCCTTGTTGTGCGAATTCCC-GTCCCCTT-
—————— TAAGAC----CTT-GTCTTGTCGTGCGAATTCCC-GTCCCCTT-
—————— TATGAC----CTT-GTCTTGTCGTGTGAATGCCC-GTCCCCTT-
------ GAAGAC-CTTCTT-GTGTTGTTGTGT--ATACTC-GCCG-CAGT
—————— GAAGAC-CTTCTT-GTGTTGTTGTGT--ATGCCC-GCCA-CAGT
—————— GAAGAC-CTTCTT-GTGTTGTTGTGC--GAGCCC-GCCA-CCGT
—————— GAAGAC-CTTCTT-GTGTTGTTGTGT--ATGCCC-ATTAACCTT
—————— CAAGAC-CTTCTT-GTGTTGTCACGT--ATGCTC-GTCA-CAAC
—————— GAAGAC-CTTCTT-GTGTTGTTGTGT--ATGCCC-GTCA-CCTT
—————— GAAGAC-CTTCTT-GTATTGTCGTGT--ATGCTC-GTCA-CCTC
------ GAAGAC-CTTCTT-GTCTTGTCGTGT--ATGCCC-GTCACCTT-
------ GAAGAC-CTTCTT-GTCTTGTCGTGT--ATGCCC-GTCACCTT-
—————— GAAGAC-CTTCTT-GTCTTGTCGTGT--ATGCCC-GTCACCTT-
—————— GAAGAC-CTTCTT-GTATTGTCGTGTTAATGCTC-GTCACCTT-
—————— GAAGAC-CTTCTT-GTATTGTCGTCTTAATGCTC-GTCTCCTT-
—————— GAAGAC-CTTCTT-GTCTTGTCGTGTTAATTCTC-GTCACCTT-
—————— TAT-AC-CTTCTT-GAATTGTCGTGTCTAAGTCT-GTCACTTT-
—————— CAT-AC-CTTCTT-GAATTGTCGTGTCAAAGTCT-GTCGCTTT-
—————— GAAGAC-CTTCTT-GTCTTGTCGTGTGAATGTTC-GTCATCTA-
—————— GAAGAC-CTTCTT-GTCTTGTCGTGTGAATGTCC-GTCATCTT-
—————— GAAGAC-TTTCTT-GTCTTGTTGTGTGAATGTCC-GTCATCTT-
______________ TTCTC-GTCCTGTCGCGTG--TGCCC-GTCACCTA-
GAAANNNNNNNNNTNNNTNNNNNNNNNCNNNNCNNTNNNNNNNCNTNTNN

ATGGAG-CTCAAG-GACCTCTAG----GCGCCACA---AACTGT-TT---
ATGGAG-CTCAAG-GACCTCTAG----GCGCCACA---AACTGTGTT---
AGCGAG-CTCAAG-GACCCAAAG----GCGCCACA---CACTCTGTG---
AGCGAG-CTCAAG-GACCCCAAG----GCGCCACA---TGTTGTGCG---
AGCGAG-CTCAAG-GACCCCAAG----GCGCCACA---TGTTGTGCG---
TGCGAG-CTCCTGTGACCCTCTG----GCGCCGCC---AACGGCGTG---
TGCGAG-CTCCTGTGACCCTTGG----GCG---CC---AACGCTGTG---
TGCTAG-ATC----GACCCTGCG----GCGCCGCC---CTTGGTGCG---
TGCTAG-ATC----GACCCTGCG----GCGCCGCC---CTTGGTGCG---
TGCGAG-CGACAGCGACCCTTTG----GCGCCGCC---CCAGGTGTG-~--
CGTGAG-CAACAGCGACCCTTTG----GCGCCGCC---CCAGGTGCG---
AGCGTG-CTTGAG-GACCCTTCG----GTGCCACA---AAGTGTGTG---
AGCGGG-CTCGAG-GACCCTTTG----GTGCCACA---AAGTGTGTG---
ACTGAG-CTCTAG-GGGCCTTGG----TCGCTACA---CAATCTGTC---
AGTGAG-CTCTAG-GACCCTTGG----GCACCACA---CAATCTGTT---
AG-GAG-CTCGAG-GACCCTGAG----GCGCTACA---CAATTT-TT---
AG-GAG-CTCGAG-GACCCTGAG----GCGCTACA---CAATTTGTT---
AGTGAG-CTCGAG-GACCCTTAG----GCGTTACA---GACTTTGTT---
AGTGAG-CTCGAG-GACCCTTAG----GCGTTACA---GACTTTGTT---
AGTGAG-CTCGAG-GACCCTTAG----GCGCAACA---GACTTTGTT---
AGCGAG-CTCTTG-GACCCTCAG----GCAACACA---CAACGTGTG---
AGCGAG-CTCTTG-GACCCTCAG----GCAACACA---CAACGTGTG---
AGCGAG-CTCTTG-GACCCTCAG----GCAACACA---CAACGTGTG---
AGCGAG-CTCGAG-GACCCTCAG----GCAACACA---CACCGTGTG---
AGCCAG-CTCCAG-GACCCTTAG----GCAGCACA---CACTTTGTG---
AGCGAG-CTCCAG-GACCCTTAG----GCGGCACA---CATTTTGTG---
AGCGAG-CTCCAG-GACCCTTAG----GT-GCACA---CACTTTGTG---
AGCGAG-CTCCAG-GACCCTTAG----GCAGCACA---CACTTTGTG---
GGTGAG-CTCTAG-GACCCTTAG----GC-GCACA---CACTTTGTG---
GGTGAG-CTCTAG-GACCCTTAG----GC-GCACA---CACTTTGTG---
AGCGAG-CTCCAG-GACCCTTAG----GC-GCACA---CACTCTGTG---
-GCGAG-CTCCGG-GACCCTTAG----GCGGCACAGAGTACTCTGTG---
-GCGAG-CTCCGG-GACCCTTAG----GCGGCACAGAGTACTCTGTG--~-
AGAGAG-ATTCAG-GACCCTTAG----GCAGCACA---CACTCTGTG---
-GAGAG-ATCCAG-GACCCTTAG----GCAGCACA---CACTCTGTG---
-GAGAG-ATCCAG-GACCCTTAT----GCAGCACA---CACTTTGTG---
GTCGAG-CTCCGG-GACCCTTGG----GCGACACAAA---CTTTGTG--~
GGCGAG-CTCCGG-GACCCTTGG----GCGGCACAAA--ACTTTGTG---
AGCGAG-CTCTAG-GACCCTTAG----GCGGCACA---CACTCTGTG--~-
AGCGAG-CTCTAG-GACCCTTAG----GCGGCACA---CACTCTGTG---
ACCGAG-CTCTAG-GACCCTTAG----GCGGTGCA---CGCAATGTG---
ACCGAG-CTCTAG-GACCCTTAG----GCGGTGCA---CGCAATGTG--~-
AGTGAG-CTCTAG-GACCCTTAG----GTGGTGCA---C———————————
AGCGAG-CTCCAG-GACCCTTAG----GCGGCGCA---CACAATGTG---
AGCGAG-CTCCAG-GACCCTTAG----GCGGTGCA---CACAATGTG---
AGCGAG-CTTCAG-GACCCTTAG----GCGGTGCA---CACAATGTG---
AGTGAG-CTCCAA-GACCCTTATC---GCGGCGCA---CTCAATGTG---
AACGAG-CTCCAG-GACCCTTAG----GCGGCACA---CATTGTGTG---
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Cizelge 3.2. (devam)

Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica
Torilis japonica*
Torilis arvensis
Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis
Ferula halophila
Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens
Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens
Apium graveolens*
Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

AACGAG-CTCCAG-GACCCTTAG----GCGGCACA---CATTGTGTG---
AACGAG-CTCTGG-GACCCTTAG----GCGGCACA---CATTGTGTG---
AGGGAG-CTCCAG-GACCCTTAG----GCGGCACA---CATTGTGTG---
AGGGAG-CTCCAG-GACCCTTAG----GCGGCACA---CATTGTGTG---
AGTGAG-CTCCAG-GATCCTTAG----GCGGCACA---CACTCTGTG---
AGAGAG-CTCAAG-GACCCTTTG----GCGGCACA---CAATGTGTG---
AGCGAG-CTCGAG-GACCCTTTG----GCGGCACA---CATTGTGTG---
AGGGAG-CTCGAG-GACCCTTAG----GCGGCACA---CATTGTGCG---
AGAGAG-CTCGAG-GACCCTTAG----GCGGCACA---CATTGTGCG---
TTAGAG-CTCTAG-GACCCTCTTG---GCGGCACA---CATTCTGTG---
AGCGAG-CTCCAG-GATCCTTAG----GCGCCACA---TGTTGT-TG---
AGCGAG-CTCCAG-GATCCTTAG----GCGCCACA---TGTTGTGTG---
ATGGAG-ACCTAT-GATCCTTAA----GCGTCACA---CATTGTGTG---
ATGGAG-ATCTAT-GATCCTTAA----GCGTCACA---CATTGTGTG---
ATGGAG-ATCTAT-GATCCTTAA----GCGACACA---CATTGTGTG---
AGTCAG-CTCGAG-GACCCTTAG----GCGCCACA---ACTTGTGTG---
AGTTAG-CTCAAG-GACCCTTAG----GTGCCACG---AACCGTGTG---
AAATAG-CTCAAG-GACCCTTAG----GTGCCACG---AATTGTGTG---
AGTTAG-CTCGAG-GACCCTTAG----GTGCCAC----AACTGTGTG---
AGTCAG-CTCAAG-GACCCTTAG----GCGCCACG---AATTGTGTG--~-
AGTCAG-CTCAAG-GACCCTTAG----GCGCCACG---AATTGTGTG---
AGTCAT-CTCAAG-GACCCTTTG----GTGCCATG---AACTGTGCG--~-
AGTCAT-CTCAAG-GACCCTTTG----GCGCCACG---AACTGTGCG--~-
AGTGAG-CTCGAG-GACCCTTAG----GCGCCATG---AACTGTGTG---
AGGGAA-CTCGAG-GGCCCTTGG----GCACAGCAAA-AATTGTGTG---
AGGGAA-CTCGAG-GGCCCTTGG----GCACTACAAG-AATTGTGTG---
AGGAAA-CTCGAG-GGCCCTTAG----GCACTACAGA-AAT-GTGTG---
AGTCGA-CTCGAG-GGCCCTTAG----GCACTACAAA-A--TGTGTG---
AGTTAG-CTCAAG-GGCCCTTAG----GCGCCATAAA-A--TGTGTG---
AGTCAG-CTCAAA-GGCCCTTAG----GTGCCACAAA-A--TGTGTG---
AGTCAA-CTCGAG-GGCCCTTAG----GTGTCACAAA-A--TGTGTG---
AGTCAG-CTCAAG-GACCCTTAG----GCGCCACA---AAATGTGTGATG
AGTCAG-CTCAAG-GACCCTTAG----GCGCCACA---AAATGTGTGATG
AGTAAG-CTCCAG-GAACCTTAA----GGCCCACA---AAATGTGGG--C
AGTAAG-CTCAAT-GACCCTTAG----GCGCCACA---AACATTGTG---
AGTAAG-CTCAAT-GACCCT-=——====————————mmmm o ————
AGTAAG-CTCAAT-GACCCTTAG----GCGCCACA---AACATTGTG--~-
AGTAAAGCTCAAT-GACCCTTAG----GTGCCAAA---AACTTTTGG--~-
AGTAAAGCTCAAT-GACCCTTAG----GTGCCAAA---AATATTTGG---
A-TAATGCTCAAT-GACCCTTAG----GTGCCAAA---TATTTT-GG--~-
A-TACGTCTCAAT-GACCCTTAG----GCGCCAAA---AACTTT-GG---
A-GAAG-CTCAAT-GACCCTTAG----GTGCCAAA---AACTTTTGG---
AGCCGG-CTCAGG-GACCCTTTC----GTGCCGCA----~ GTATGTG---
NTNNNNCCNNNNNNNNNNNNNNNTTNCNNNNNNNNCNNNNNNNNNNN---

CG--CTT-GAATTTAAAAATGTATGATTATGAGTGTAATGGACGTTGCTA
o/ c G
CO==CTT=CAA oo oo
o c T S
CB==CTT=COA——mmm o mmmmmmmmom
CG--CCT-CGACCGCGACCCCAGGTCAGGCGGGACTACCCGCTGA————
COT=CCT=COA———mmmmmm oo
CG==CCC-COA=—mmmmmmm oo
CG=—CCC~COA———mmmmmm oo
CG--—-CT-CAAACTGTGACCCCAGGT——— = ————mm oo mmm oo
o c B g N
o c s g
CB===CT=Clmmmmmm oo oo
~GC--CC-TAACTGGACCCCGTTGTGCGGTCGTTGTGTCGTCTGCGGTCC

CGC--CT-CAAT-GTGACCCCATTGTCAG--GTTGGAGTATGTTCTCGTG
COC~~CT=CAA=— = mmmm oo
CGC--CT-CAATTGTGACCCCAGTGGTCT--GCTCGGGTTCG---CCGGG

Oy
e o
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Cizelge 3.2. (devam)

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis

Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis

Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyl lum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris
Scandix iberica
Anthriscus kotschyi

Anthriscus sylvestris subsp. syl

Geocaryum macrocarpum
Artedia squamata
Artedia squamata*

Apium nodiflorum*

Apium nodiflorum

Berula erecta

Oenanthe silaifolia
Oenanthe pimpinelloides
Eryngium campestre
Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens

CGC--TT-CCATTTACCCCTGTTTCAGATTGATGGATTATGTCTGCCTGC 710
COC——TT=CCA-—m—m oo oo 434
COC——TT=TGA-———mm oo 436
CGCGCTT-CGACTGTGACCCCTGCTGGTCGGTAGGTTGTATGCTGCGCGG 707
CGCGCTT-CGACTGTGACCCCAGCGGTCTGGTGG---GTGTGC-GCGCCG 705

COC—=TT=COA= == == m—mmmmmm oo 603
O o P 601
COC—=TT=COA=—mmm o mm oo 601
CCC-~CT=COA=—=—mm—mmmm oo 440
CCC—=CT=CAA= —— m - m oo 443
CGC--TT-CGACTGTGACCCCAG--GTCAGGCGGGACTACCCGCTGAGTT 669
CGC--TT-CGACTGTGACCCCCGTGGTCGCGTGEGG-—————————— GTT 712
CAC—=TT=CAA= oo 605
CAC—=TT=CAA- — = — - m o 606
————— Y ' |
COC-=TT=COA=—— = m—mmmmm oo 443
COC—=TT=TGA= = —m oo 606
o P 606
COC-=TT=COA=—— == ——m = mm e 606
COC—=TT=COA= —mmmmmm oo 602
COC-=TT=COA=—— = m—mmmm oo 440
COC—=TT=COA= ——mmmmm oo 602
COC—=TT=TGA= ——mmmmm oo 600
COC-=TT=TGA= —— == ——m = mm oo 600
COC—=TT=TGA= ———m - m oo 600
CACGCTC-CGATTGTGACCCCAGGTCAGGCGGGACTACCCGCTGA- ———— 656
CACGCTC-COA= == —m mmmmm oo 433
Cm=GCTT=COA= ——mmmmmmm oo 432
C==GCTC-COA= == == == m - mm oo 432
COC—=TC-COA=——mmmmmmmm oo 602
CGC--TC-CGATTTACCCACATTGTGATAAAGGATTATGAAGTAGGTCGC 715
COC-=TCCOA= = mm— o oo oo 601
COT==TCCAA= = oo 600
T G 438
COC—=TCCAA= ——m oo 601
T P 600
CGC--TT-CGATGTGACCCCGGGGTCTGGCCGGTGCCCCCCBA-————— 711
COC—=TT=COA=—m— - m o oo 601
COC-~TT=COA=——— = m—mmm oo 601
TGC—=TT=COA=—m—m—mmm oo 600
TGC==TT=COA= === == m—m oo 600
TGC—=TT=COA=—m—m—mmm oo 439
TGC-=TC-COA=—m—mmmmm oo 438
TGC==TT=COA= === m = m - m oo 597
CAC--TT-CGATTGTGACCCCAGGTCAGGCGGGACTACCCGCTGA-———— 654
CAC==TT=COA= == == m = m—mm e 604
CAC==TT=COB=—mmmm—mmm oo 605
CAC==TT=CAAS mmm o mm oo 600
COT==TT=COA=—— = ——mm e 601
o o 603
COC=~TTTCGA- — === == m - mmmm o 602

CGC--TT-CGATTGTGACCCCAGGTC-AGGCGGGACTACCCGCTGAGTTT 671
CGC--TT-CGATTGTGACCCCAGGTC-ACGCGGGACTACCCGCTGAGTT- 670
CGC--TT-CAAT-GTGACCCCCAGTCCAGGCGGGACTAACCGCTGAGTT- 666

COC——TT=COA——mm oo 444
o cToAy 443
TGC——AT=CT A=~ m oo 442
O G S a11
o oy 441
CAC==TT=COA=——mmmmmmmmmmmmmommm 442
TGC——TT=COA———mmm oo 439
TGCCCTT=CGG———m—mmmmm oo 433
NNNNNNNCNNNNNANNNNNCNNNANNNNNNNNCTNNNTNGNNNCT - - - —— 844
COTAGTCAACT = mm oo oo 694
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Cizelge 3.2. (devam)

Bupleurum rotundifolium
Bupleurum falcatum
Pimpinella purpurea
Heptaptera anisoptera
Anethum graveolens*
Anethum graveolens

Apium graveolens*

Apium graveolens

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax persicus
Opopanax hispidus*
Opopanax hispidus
Ferulago galbanifera
Ferulago angulata
Prangos pabularia
Prangos ferulacea

Bifora rdians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seseli gummiferum

Seseli tortuosum
Echinophora tenuifolia
Echinophora tournefortii
Conium maculatum*

Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Trigonosciadium viscidulum
Heracleum lanatum
Heracleum sphondylium
Heracleum trachyloma
Zosima orientalis
Zosima absinthifolia
Malabaila aurea

Bunium bulbocastanum
Bunium microcarpum
Scaligeria moreana
Scaligeria napiformis
Pimpinella kotschyana
Falcaria vulgaris*
Falcaria vulgaris
Grammosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Lecokia cretica

Torilis japonica*
Torilis arvensis
Torilis japonica
Astradaucus orientalis
Astrodaucus littoralis
Turgenia latifolia
Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Cuminum cyminum
Laserpitium carduchorum
Laserpitium petrophilum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyllum bulbosum

AGC———m 655
GTCCm—mmmm oo 711
o 715
GTGGTACGCCC——mmmmmmmmmmm oo 721
GTACC——m oo m o 712
e G — 708

—-GGC-———————- CCCBBGAC———————————mmmm o e = 723
CTGGOCC——mmmmmmmm oo 722
AGCACATAAAAAAAAGGCGGGAAAA~————— = ——— oo 696
———AGATCTCAAGCGGGGAAAAAAA - —— oo 692
———ACACTTAAAATGGGGGGGAGAGAGAAAT ———— = ————— 694
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Cizelge 3.2. (devam)

Chaerophyllum meyeri @ cemmm
Chaerophyllum elegans = oo
Scandix pecten-veneris me e
Scandix iberica = =000 e
Anthriscus kotschyi @@ e
Anthriscus sylvestris subsp. syl @ —————-—oo e e e -
Geocaryum macrocarpum e
Artedia squamata =000 e
Artedia squamata* 0 e

Yapilan hizalama 963 karakter matrisi ile sonuglanmistir. Toplam karakterlerin 662
tanesi degisken (%68,74), 154 tanesi korunmus (%15,99), 562 tanesi filogenetik
olarak bilgi verici (%58,35), 90 tanesininde otomorfik karakter (%9,34) oldugu
gorulmistiir (Cizelge 3.3.).

Cizelge 3.3. Gergeklestirilen nukleotit dizi hizalamasi sonucunda ortaya c¢ikan

karakter tipi ve sayilari

Karakter tipi Karakter tipi sayis1 / Karakter tipi sayis1 /

Toplam karakter sayis1 | Toplam karakter
sayisi (*¥100)

Degisken karakter sayisi 662/963 % 68,74

Korunmus karakter sayisi 154/963 % 15,99

Filogenetik ac¢idan bilgi verici 562/963 % 58.35

karakter sayisi

Otomorfik karakter sayisi 90/963 % 9,34

Her iki ITS DNA bolgesi de G+C nikleotitlerince zengindir (Nazar et al., 1987;
Muster et al., 1990). ITS dizilerindeki yiiksek G+C miktari, DNA ve RNA ikincil
yapilarinin kararli kalmasi ve daha kompleks ikincil yapilarin olusumuyla ilgilidir
(Alvarez ve Wendel, 2003). Calismada filogenetik analize dahil edilen 92 taksona ait
ITS nikleotit dizilerinde ortalama G+C oran1 %54,6 olarak saptanmistir (Cizelge
3.3.b.). Kirikkale ilinden toplanarak ITS nikleotit dizisi laboratuvar ortaminda elde
edilen 13 taksonun G+C orani ise %54,2°dir (Cizelge3.4.a).

70



Cizelge 3.4.a. Kirikkale ili ¢evresinden toplanarak ITS bolgesi nukleotitdizileri elde
edilen taksonlarin ITS bdlgesi nikleotit kompozisyonu bilgileri

Slill;)a Takson Adi (;; ) (05; ) ((Q) ) (Oc/i ) Toplam C(-::);S:
1 | Opopanax hispidus Griseb. 225 | 276 | 250 | 24,9 | 7110 52,5
2 | Anethum graveolens L. 220 | 275 | 246 | 259 | 7030 | 533
3 Peucedanum palimbioides Boiss. | 211 | 302 | 225 | 26,3 712,0 56,5
4 Peucedanum palimbioides Boiss. | 222 | 202 | 222 | 26,4 708,0 55,6
5 Bifora radians M. Bieb. 226 | 273 | 245 | 255 721,0 528
6 | Apium graveolens L. 220 | 294 | 238 | 248 | 7180 54,2
7 | Opopanax hispidus Griseb. 228 | 27,4 | 249 | 249 | 7150 52,3
g | Conium maculatum L. 208 | 265 | 24,1 | 286 | 713,0 55,1
9 | Apium nodiflorum (L.) Lag. 238 | 285 | 235 | 242 | 6940 | 527
10 | Artedia squamata L. 241 | 282 | 19,7 | 27,9 | 659,0 56,1
11 | Conium maculatum L. 221 | 293 | 230 | 256 | 7230 | 549
12 | Torilis japonica DC. 21,9 | 291 | 22,1 | 269 | 7110 56,0
13 | Falcaria vulgaris Bernh. 233 | 27.4 | 234 | 2509 722,0 533

Ortalama 225 | 283 | 233 | 259 | 7084 | 542

ITS nukleotit dizileri ¢ikarilan 13 6rnek ile gen bankasindan alinan 79 6rnegin ITS

bolgesi nikleotit kompozisyonlar1 Cizelge 3.4.b.’de verilmistir.

Cizelge 3.4.b. Filogenetik analize dahil edilen biitiin taksonlarin ITS bolgesi

niikleotit kompozisyon bilgileri

S. T C A G G+C
No Takson Adi %) | (%) | @) | ) Toplam (%)
1 | Opopanax hispidus* Griseb. 249 | 249 | 228 | 27,4 715,0 52,3
2 | Opopanax persicus Boiss. 242 | 26,3 | 22,7 | 26,8 600,0 53,2
3 | Opopanax hispidus* Griseb. 25,0 | 249 | 225 | 27,6 711,0 52,5
4 | Opopanax hispidus Griseb. 242 | 258 | 23,2 | 26,8 600,0 52,7
5 | Anethum graveolens* L. 246 | 259 | 22,0 | 27,5 703,0 53,3
6 | Anethum graveolens L. 240 | 27,3 | 230 | 258 601,0 53,1
7 | Apium graveolens™ L. 238 | 248 | 220 | 294 718,0 54,2

71



http://www.ipni.org/ipni/idAuthorSearch.do?id=16284-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3Dpeucedanum%2Bpalimbioides%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=16284-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3Dpeucedanum%2Bpalimbioides%26output_format%3Dnormal

Cizelge 3.4.b. (devam)

8 | Apium graveolens L. 23,8 | 26,0 | 21,9 | 28,3 597,0 54,3
9 | Ammimajus L. 236 | 26,8 | 231 | 26,5 597,0 53,3
10 | Ammi trifoliatum Trel. 235 | 26,7 | 22,9 | 26,9 655,0 53,6
Petroselinum crispum (Mill.
11 Nyman ex AW. HF;II ( ) 23,7 | 272 | 23,2 | 26,0 600,0 53,2
12 | Apium nodiflorum* (L.) Lag. 235 | 242 | 238 | 285 694,0 52,7
13 | Apium nodiflorum (L.) Lag. 221 | 26,9 | 22,1 | 29,0 580,0 55,9
14 | Berula erecta (Huds.) Coville 215 | 28,0 | 225 | 28,1 601,0 56,1
15 | Oenanthe silaifolia M. Bieb. 21,2 | 27,1 | 22,7 | 28,9 598,0 56,0
16 | Oenanthe pimpinelloides Sm. 214 | 26,8 | 22,9 | 28,9 598,0 55,7
17 | Torilis japonica* (Houtt.) DC. 221 | 26,9 | 219 | 29,1 711,0 56,0
18 | Torilis arvensis (Huds.) Link 21,3 | 275 | 240 | 27,3 601,0 54,7
19 | Torilis japonica (Houtt.) DC. 216 | 278 | 22,6 | 28,0 601,0 55,7
20 | Astradaucus orientalis (L.) Drude 215 | 27,2 | 23,2 | 28.2 600,0 55,3
21 gsrhrggaucus littoralis (M.Bieb.) 217 | 272 | 232 | 280 600.0 5.2
22 | Caucalis platycarpos L. 23,3 | 258 | 21,6 | 29,3 597,0 55,1
23 | Daucus carota L. 245 | 246 | 23,2 | 27,7 654,0 52,3
24 | Pseudorlaya pumila (L.) Grande 23,8 | 25,7 | 23,7 | 26,8 604,0 52,5
25 | Daucus littoralis Sm. 240 | 25,8 | 23,0 | 27,3 605,0 53,1
26 | Laserpitium hispidum M. Bieb. 24,7 | 245 | 235 | 27,3 600,0 51,8
27 | Ferula orientalis L. 22,0 | 26,3 | 234 | 28,3 696,0 54,6
28 gzg‘ijr'gg‘;fk””" H.Duman & 220 | 262 | 233 | 284 | 6940 | 546
29 | Ferula halophila Pesmen 22,1 | 26,7 | 22,5 | 28,6 692,0 55,3
30 | Cuminum cyminum L. 25,0 | 23,8 | 240 | 27,3 601,0 51,1
31 t‘;‘srﬁgﬁg'”m carduchorum Hedge & | 559 | 540 | 234 | 267 | 6030 | 507
32 hﬁg:‘_‘)"i”m petrophilum Boiss. & | 4 | 957 | 228 | 271 | 6020 | 528
33 | Lecokia cretica DC. 228 | 275 | 22,7 | 27,0 600,0 54,5
34 | Heteromorpha involucrata Conrath. | 15,1 | 36,1 | 17,0 | 31,8 570,0 67,9
35 ggff;omorpha pubescens Burtt 149 | 361 | 170 | 319 | 5700 | 681
36 | Artedia squamata* L. 241 | 28,2 | 19,7 | 27,9 659,0 56,1
37 | Eryngium campestre L. 16,7 | 33,0 | 19,3 | 31,0 658,0 64,0
38 | Eryngium billardieri Delile 17,4 | 315 | 19,3 | 31,8 626,0 63,3
39 | Bupleurum rotundifolium L. 221 | 27,3 | 20,8 | 29,8 630,0 57,1
40 | Bupleurum falcatum L. 195 | 289 | 215 | 30,1 605,0 59,0
41 | Pimpinella purpurea (Franch.) H. | o 4 | 969 | 221 | 287 | 6030 | 556
Boissieu
42 | Bunium bulbocastanum L. 198 | 296 | 21,6 | 29,0 656,0 58,5
43 | Falcaria vulgaris* Bernh. 234 | 259 | 233 | 274 722,0 53,3
44 | Falcaria vulgaris Bernh. 22,8 | 28,0 | 21,7 | 275 600,0 55,5
45 | Peucedanum elegans Kom. 240 | 25,6 | 241 | 26,3 601,0 51,9
46 | Grammosciadium daucoides DC. 233 | 26,3 | 238 | 26,5 600,0 52,8
47 | Pimpinella kotschyana Boiss. 21,1 | 28,7 | 22,4 | 27,7 602,0 56,5
48 | Bifora radians* M. Bieb. 245 | 255 | 22,6 | 27,3 721,0 52,8
49 | Malabaila secacul (Mill.) Boiss. 23,3 | 27,3 | 23,0 | 26,4 605,0 53,7
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Cizelge 3.4.b. (devam)

Trigonosciadium lasiocarpum

50 (Boiss.) Alava 23,1 | 276 | 231 | 26,2 606,0 53,8
51 Trigonosciadium viscidulum Boiss. 233 | 26,7 | 226 | 274 606,0 54.1
& Hausskn.
52 Malabaila pastinacifolia Boiss. & 234 | 264 | 223 | 27.0 606,0 54.3
Balansa
53 | Pastinaca pimpinellifolia M. Bieb. 234 | 26,4 | 22,3 | 27,9 606,0 54,3
54 | Heracleum lanatum Michx. 239 | 259 | 228 | 274 602,0 53,3
55 Heracleum trachyloma Fisch. & 246 | 254 | 224 | 27.6 602,0 53.0
C.A. Mey.
56 | Zosima orientalis Hoffm. 223 | 27,2 | 215 | 29,0 600,0 56,2
57 | Zosima absinthifolia Link 225 | 26,8 | 22,0 | 28,7 600,0 55,5
58 | Malabaila aurea Boiss. 252 | 245 | 230 | 27,3 600,0 51,8
59 | Peucedanum palimbioides* Boiss. 225 | 26,3 | 21,1 | 30,2 712,0 56,5
60 | Peucedanum palimbioides* Boiss. 22,2 | 26,4 | 22,2 | 29,2 708,0 55,6
61 Ssglcf‘f’da””m turgeniifolium H. 231 | 270 | 226 | 274 | 6030 | 544
62 | Seseli gummiferum Less. ex Ledeb. 226 | 27,3 | 22,1 | 28,0 601,0 55,2
63 | Seseli tortuosum L. 232 | 27,2 | 230 | 26,7 600,0 53,8
64 | Conium maculatum* L. 23,0 | 256 | 22,1 | 29,3 723,0 54,9
65 | Prangos pabularia Lindl. 23,0 | 26,8 | 22,0 | 28,2 600,0 55,0
66 | Prangos ferulacea Lindl. 21,1 | 28,7 | 21,9 | 28,2 602,0 57,0
67 E%rcuhlago galbanifera (Mill.) W.D.J. 206 | 291 | 219 | 284 602,0 575
68 | Conium maculatum* L. 20,8 | 26,5 | 24,1 | 28,6 713,0 55,1
69 | Ferulago angulata (Schltdl.) Boiss. 21,8 | 29,3 | 19,8 | 29,1 440,0 58,4
70 | Bifora radians M. Bieb. 244 | 270 | 210 | 27,6 434,0 54,6
71 | Coriandrum sativum L. 234 | 28,0 | 20,2 | 28,4 436,0 56,4
72 | Artedia squamata L. 233 | 27,7 | 199 | 29,1 433,0 56,8
73 | Heptaptera anisoptera (DC.) Tutin 239 | 26,0 | 20,9 | 29,2 435,0 55,2
74 | Turgenia latifolia (L.) Hoffm. 251 | 25,7 | 22,1 | 27,1 439,0 52,8
75 | Turgenia lisaeoides C.C. Towns. 231 | 274 | 22,1 | 27,4 438,0 54,8
76 | Scandix pecten-veneris L. 30,8 | 22,4 | 22,6 | 24,2 4420 46,6
77 | Scandix iberica M. Bieb. 30,8 | 21,5 | 229 | 24,7 4410 46,3
78 | Anthriscus kotschyi Fenzl ex Boiss. 29,0 | 23,6 | 22,9 | 245 4410 48,1
Anthriscus sylvestris subsp.
79 sylvestris (L.) Hoffm. 26,5 | 244 | 240 | 251 442,0 49,5
80 Geocaryum macrocarpum (Boiss. & 271 | 235 | 237 | 257 439,0 49,2
Spruner) Engstrand
gL | Snacrophylium meyeri Bolss. & 264 | 262 | 216 | 257 | 4160 | 51,9
82 | Chaerophyllum bulbosum L. 259 | 26,4 | 21,8 | 259 4440 52,3
83 | Chaerophyllum elegans Gaudin 26,6 | 255 | 21,9 | 26,0 443,0 51,5
gq | Grammosciadium platycarpum 240 | 267 | 228 | 265 | 4380 | 532
Boiss. & Hausskn.
85 | Scaligeria moreana Engstrand 25,7 | 255 | 20,4 | 28,5 432,0 53,9
86 | Scaligeria napiformis Grande 20,9 | 29,0 | 20,9 | 29,2 431,0 58,2
87 Bunium microcarpum (Boiss.) 106 | 305 | 206 | 29.3 4330 598
Freyn & Bornm.
88 | Echinophora tenuifolia L. 248 | 27,3 | 20,2 | 27,7 440,0 55,0
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Cizelge 3.4.b. (devam)

89 E;Z::rrl]ophora tournefortii Jaub. & 239 | 280 | 212 | 26.9 4430 54.9
90 | Malabaila secacul (Mill.) Boiss. 252 | 259 | 225 | 26,4 432,0 52,3
91 | Pastinaca sativa L. 239 | 26,6 | 21,7 | 27,8 443,0 54,4
92 | Heracleum sphondylium L. 248 | 25,9 | 22,7 | 26,6 440,0 52,5

Ortalama 23,2 | 26,7 | 22,1 | 27,8 578,7 54,6

*Calismada Kirikkale ili gevresinden toplanan ve ITS bolgesi niikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.

Calismamizda kullanilan biitiin taksonlarin ortalama nikleotit dizisi uzunlugu 416 ile
723 arasinda degismektedir. Bunun nedeni gen bankasindan alinan bazi taksonlara ait
ITS nikleotit dizilerinin sadece ITS1-ITS2 bolgelerini icermesi, 5.8S’lik bolgeyi
icermemesidir. Ortalama nikleotit dizisi uzunlugu 508°dir. ITS bolgesi nukleotit
dizisi tarafimizca elde edilen 13 taksona ait nikleotit dizisi uzunlugu 659-723

arasindadir. Ortalama uzunluk ise 708 nukleotitdir.

Dizi uzunlugu parametresi filogenetik agidan daha az bilgi verici olarak ifade
edilmektedir. Bu paramatre, dizide insersiyon ve delesyonlarin oldugunu
gostermektedir (Herskovitz et al., 1999). ITS bdlgesi ne kadar uzun olursa nikleotit
degisim orant o kadar yliksek olur (Gernandt et al., 2001). Calismamizda biitiin
taksonlarin ITS nukleotit dizileri icerisinde T,S,A,G nukleotitlerinin ortalama
bulunma sikliklar1 %23,2, %26,7, %22,1, %27,8 olarak, transisyon/transversiyon

orani ise 1,08 olarak hesaplanmistir (Cizelge 3.4.).

Cizelge 3.5. Filogenetik analize dahil edilen taksonlarin ITS bdlgeleri nikleotit
dizisi karakteristikleri (Veriler bitin taksonlara ait ortalama

verilerdir)

i si sv |R TT |TC|TA|TG|CC |CA|CG|AA|AG |GG

402 |59 |54 [108 |8 |38 |16 |15 (10713 |11 |89 |23 |121

ii : Ozdes Ciftler
si : Transisyonal ciftler
sv : Transversiyonal ciftler

R :si/sv
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3.5. Kladistik Analiz

Kladogram temelli analizler, DNA dizisindeki niikleotit farklilasmalarini en 1yi ifade
eden yontemlerdir. (Bailey et al., 2003). Tutarlilik analizleri filogenetigin
kararliligin1 6lgmeye yarayan oldukga kullanishi bir analiz olarak goriilmektedir (Yin-
Long et al., 1999). PAUP, filogeniyi olusturulmak iizere gelistirilmis bir bilgisayar
programidir (Wiley et al., 1991; Forey et al., 1992).

Bu calismada analizi yapilacak ITS DNA bolgelerinin Clustal W 2.0 programinda
gerceklestirilen nikleotit dizi hizalama sonuglart MacClade 4.03 (Maddison and
Maddison, 2000) bilgisayar programina veri olarak yiiklendi. Filogenetik analize
dahil edilen 92 taksondan 24’Uniin sadece ITS1 ve ITS2 nikleotit dizisi, 16’sinin
ITS1-5.8S-1TS2 kismi niikleotit dizisi, 52’Unln ise 1TS1-5.8S-1TS2 tam nikleotit

dizisi kullanilmstir.

Calismada Kirikkale ili g¢evresinden toplanan ve ITS bdlgesi nikleotit dizileri
laboratuvar ortaminda elde edilen taksonlarla, ITS bdlgesi nikleotit dizileri gen
bankasindan alinan taksonlar arasindaki genetik varyasyonu ve filogenetik iliskiyi
belirleyebilmek i¢in, bir kladistik analiz programi olan PAUP 4.0b.10 (Swafford,
2002) kullanilmastir.

PAUP programiyla gergeklestirilen Kladistik analizde maksimum tutarhilik segenegi
secilmistir. PAUP programi ile olusturulabilecek Strict, Semistrict, Majority Rule ve
Adams Consensus agaglar1 olusturulmustur (Sekil 3.3. a., b., c., d.). Analiz 500
tekrarli olarak gergeklestirilmistir. Program tarafindan aga¢ uzunlugu 2911, tutarlhilik
indeksi (CI) 0,4105, karmasiklik indeksi (HI) 0,5895 olarak hesaplanmistir. Analizde
963 karakter kullanilmistir. Bunlardan 418 tanesi sabit karakterdir. 125 tanesi
degisken karakter olup tutarlilik agisindan bilgi verici degildir. 501 karakter ise

tutarlilik agisindan bilgi verici karakterdir.
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Strict

Apium nodiflorum*
Apium nodiflorum
Berula erecta

QOenanthe silaifolia
Oenanthe pimpinelloides
Pimpinella kotschyana

Falcaria vulgaris*
’—: Falcaria vulgaris

Grmmosciadium daucoides
\_E Grammosciadium platycarpum
Peucedanum elegans

Anethum graveolens*
Anethum graveolens
I_Eg Apium graveolens*
Apium graveolens
Ammi majus
— |_|E Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
'_|—|: Opopanax hispidus*
Opopanax persicus

ersi
Opopanax hispidus
— Conium maculatum*
L—— Conium maculatum*
Malabaila secacul
L Trigonosciadium lasiocarpum
Malabaila secacul
—— Trigonosciadium viscidulum
Pastinaca sativa
Malabaila pastinacifolia
Pastinaca pimpinellifolia
Heracleum lanatum
Heracleum trachyloma
Heracleum sphondylium
—— Zosima orientalis
L—— Zosima absinthifolia
— Malabaila aurea
Ferulago galbanifera
Prangos pabularia
Prangos ferulacea
Ferulago gngulata
Bifora radians*
Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*
Peucedanum turgeniifolium
Seselj tortuosum
Seseli gummiferum
1 — Echinophora tenuifolia
—— Echinophora tournefortii

Bunium bulbocastanum
I_: Bunium microcarpum
I_: Scaligera moreana

Scaligera napiformes
Lecokia cretica

Torilis japonica*

Torilis arvensis

Torilis japonica
Astrodaucus f_r."enr lis
Astrodaucus littoralis

Turgenia latifolia
4|£ Turgenia lisaeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Laserpitium petrophylum
Cuminum r:ymmé/m
Laserpitium carduchorum

Ferula orientalis
——|£ Ferula halophila
Ferula coskunii
Chaerophyllum bulbosum
4|E Chaerophyllum meyeri
Chaerophyllum elegans

Scandix pecten-veneris
Scandix iberica

Anthriscus kotschyi .
Anthriscus sylvestris subsp. sylvestris
Geocaryum macrocarpum

—— Artedia squamata

—— Artedia squamata*

— Pimpinella purpurea
—— Heptaptera anisoptra
— Bupleurum rotundifolium
—— Bupleurum falcatum
— Eryngium campestre
—— Eryngium billardieri
Heteromorpha involucrata
Heteromorpha pubescens

Sekil 3.3.a. Calismada filogenetik analize dahil edilen taksonlarin ITS bolgesi
nikleotit dizileri ile PAUP 4.0b.10 programinda gergeklestirilen
kladistik analiz sonucunda Strict Consensus kuralina gore elde edilen
kladogram (Agag¢ uzunlugu: 2911, CI: 0,4105, HI: 0,5895).

*Caligmada Kirikkale ili gevresinden toplanan ve ITS bolgesi niikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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Semistrict

100

100

100 Apium nodiflorum*

Apium nodiflorum

Berula erecta
Oenanthe silaifolia
Oenanthe pimpinelloides
Pimpinella kotschyana
Falcaria vulgaris*

Falcaria vulgaris
Grmmosciadium daucoides
Grammosciadium platycarpum
Peucedanum elegans
Anethum graveolens*
Anethum graveolens
Apium graveolens*

Apium graveolens

100
100
100

100 100

100

100
100

100

100

100
100
100

Ammi majus

Ammi trifoliatum
Petroselinum crispum
Opopanax hispidus*
Opopanax hispidus*

100

100

100

Opopanax persicus
Opopanax hispidus
— Conium maculatum*

100
100

100

100

100

100

—— Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Trigonosciadium viscidulum
Pastinaca sativa

Malabaila pastinacifolia
Pastinaca pimpinellifolia
Heracleum lanatum
Heracleum trachyloma
Heracleum sphondylium
—— Zosima orientalis

100

100
100

L—— Zosima absinthifolia
Malabaila aurea

100

100

Ferulago galbanifera
Prangos pabularia

Prangos ferulacea
Ferulago gngulata

Bifora radians*

Bifora radians
Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides™*
Peucedanum turgeniifolium
Seselj tortuosum

Seseli gummiferum

— Echinophora tenuifolia

100

—— Echinophora tournefortii

[m: Bunium bulbocastanum

100

Bunium microcarpum
L0

100

100

100

100

100

Scaligera moreana
Scaligera napiformes
00 l].rea_?kiq cretica

orilis japonica
100 Torilis j;:u'?;engfs
Torilis japonica
100 Astrodaucus f_r."enr lis
100 Astrodaucus littoralis

100

100

Turgenia latifolia
Turgenia lisgeoides
Caucalis platycarpos
Daucus carota
Pseudorlaya pumila
Daucus littoralis
Laserpitium hispidum
Laserpitium petrophylum
Cuminum cymm;/m
Laserpitium carduchorum
Ferula orientalis

Ferula halophila

Ferula coskunii
Chaerophyllum bulbosum
Chaerophyllum meyeri
Chaerophyllum elegans
Scandix pecten-veneris

100
100

100

100

100 100

100

Scandix iberica

Anthriscus kotschyi .

Anthriscus sylvestris subsp. sylvestris

Geocaryum macrocarpum
—— Artedia squamata

100

100 100

100

—— Artedia squamata*
— Pimpinella purpurea

100

—— Heptaptera anisoptra.
— Bupleurum rotundifolium

100

—— Bupleurum falcatum
— Eryngium campestre

—— Eryngium billardieri

Heteromorpha involucrata

Heteromorpha pubescens

Sekil 3.3.b. Calismada filogenetik analize dahil edilen taksonlarin ITS bolgesi

nikleotit dizileri ile PAUP 4.0b.10 programinda gergeklestirilen

kladistik analiz sonucunda Semistrict Consensus kuralina gore elde
edilen kladogram (Agag uzunlugu: 2911, CI: 0,4105, HI: 0,5895).

*Caligmada Kirikkale ili gevresinden toplanan ve ITS bolgesi niikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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Majority rule

100

100 Apium nodiflorum*
100 A,'gr'um nod:%ﬁorum
100 Berula erecta
100 100 Oenanthe silaifolia

Oenanthe pimpinelloides
Pimpinella kotschyana

100

100

100

100 Falcaria vulgaris*
100 Falcaria vulgaris

100 Grmmosciadium daucoides

100 Grammosciadium platycarpum

Peucedanum elegans

100 Anethum graveolens*

100 Anethum graveolens
100 Apium graveolens*

100 Apium graveolens

100

100

100 100 Ammi majus
Ammi trifoliatum
100 Petroselinum crispum
Opopanax hispidus*
100 100 Opopanax hispidus*

Opopanax persicus
Opopanax hispidus
100 — Conium maculatum*

100

L——Conium maculatum*
Malabaila secacul
Trigonosciadium lasiocarpum
Malabaila secacul
Trigonosciadium viscidulum
Pastinaca sativa

Malabaila pastinacifolia
Pastinaca pimpinellifolia
Heracleum lanatum
Heracleum trachyloma
Heracleum sphondylium
—— Zosima orientalis

L—— Zosima absinthifolia
Malabaila aurea

100

100

Ferulago galbanifera
Prangos pabularia

Prangos ferulacea
Ferulago gngulata

Bifora radians*

Bifora radians

Coriandrum sativum
Peucedanum palimbioides*
Peucedanum palimbioides*

100

Peucedanum turgeniifolium
Seselj tortuosum

Seseli gummiferum
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Sekil 3.3.c. Calismada filogenetik analize dahil edilen taksonlarin ITS bolgesi

nikleotit dizileri ile PAUP 4.0b.10 programinda gergeklestirilen

kladistik analiz sonucunda Majority Rule Consensus kuralina gore elde
edilen kladogram (Agag uzunlugu: 2911, CI: 0,4105, HI: 0,5895).

*Calismada Kirikkale ili gevresinden toplanan ve ITS bolgesi niikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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Sekil 3.3.d. Calismada filogenetik analize dahil edilen taksonlarin ITS bolgesi
nikleotit dizileri ile PAUP 4.0b.10 programinda gergeklestirilen
kladistik analiz sonucunda Adams Consensus kuralina gore elde edilen
kladogram (Aga¢ uzunlugu: 2911, CI: 0,4105, HI: 0,5895).

*Caligmada Kirikkale ili gevresinden toplanan ve ITS bolgesi niikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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Tum Ornekler icerisinde ITS dizi farkliligr %0,0 ile %41,1 arasinda degismektedir.
Nukleotit dizisi gen bankasindan alinan Apium graveolens ile Kirikkale ilinden
toplanan Apium graveolens tirleri, Astrodaucus orientalis ile Astrodaucus littoralis
tirleri ve Heteromorpha involucrata ile Heteromorpha pubescens tirleri sadece
%0,2’lik ITS dizi farkliligi oramiyla birbirlerine en yakin taksonlar olarak
gorilmektedirler. Eryngium ve Scandix cinsleride %41,1 oranla birbirinden en uzak
cinsler olarak ortaya ¢ikmiglardir. Analizde kullanilan taksonlardan sadece Eryngium
cinsi Drude’un sinifladirmasina gére Saniculoidea alt ailesine, diger 90 takson ise
Apioideae alt ailesine aittir. Bu bilgi 1s1ginda Eryngium cinsinin diger taksonlarla
olan ITS nukleotit dizisi benzerliginin diisiik olmasi anlagilabilir. Ayni sekilde
Eryngium cinsinin diger tiim taksonlarin kardes grubu gériniminde oldugu

gorulmektedir.

Apiaceae familyas1 Apioideae alt ailesi iizerinde yapilan molekiiler c¢alismalarda
Bupleurum cinsinin bazal bir pozisyona sahip oldugunu ortaya konmustur. Yapilan
calismalarda Bupleurum cinsinin Heteromorpheae oymagi taksonlari ile Annesorhiza
ve Lichtensteinia cinslerinin yoklugunda Apioideae alt ailesinin diger biitiin
tiyelerine kardes grup olarak bulundugu belirtilmistir (Downie & al., 2001; Calvifio
et al., 2006). Calismada dis grup olarak Heteromorpha cinsine ait Heteromorpha
involucrata ve Heteromorpha pubescens tirleri kullanilmistir. Bupleurum cinsi ise
analize dahil edilen diger Apioideae alt ailesine ait taksolara en uzak grup olarak
ortaya ¢ikmuistir.

Filogenetik analiz sonucu olusturulan kladogramda dis grup olarak belirlenen
Heteromorpha cinsi ve Saniculoideae alt ailesine ait Eryngium cinsi Uyeleri,

Apioideae alt ailesine ait taksonlarin kardes grubu olarak goriinmektedir.
Apioideae alt ailesi 7 ana dalda incelenebilir. Apioideae alt ailesinin diger

taksonlara kardes grup olarak goriinen Bupleurum cinsi Uyeleri Apieae oymagina

aittir ve VIl numarali dal1 olustururlar (Sekil 3.4.).
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Sekil 3.4. Calismada filogenetik analize dahil edilen taksonlarin ITS bolgesi
nikleotit dizileri ile PAUP 4.0b.10 programinda gergeklestirilen
kladistik analiz sonucunda Strict Consensus kuralina gore elde edilen
kladogram iizerinde taksonlarin ait olduklar: alt ailelerin ve oymaklarin

gBsterimi (Agag uzunlugu: 2911, Cl: 0,4105, HI: 0,5895).

*Calismada Kirikkale ili gevresinden toplanan ve ITS bolgesi niikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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VI dali olusturan Apieae oymagina dahil Pimpinella purpurea ve oymagi
tammmlanmamis Heptaptera anisoptera tlrleri Apioideae alt ailesi taksonlar

icerisinde Bupleurum cinsinin ardindan en bazal gruplar olarak gériinmektedir.

Plunket ve Downie (1999), Apioideae alt ailesi iiyeleri iizerinde yaptiklar ¢aligmada
Dauceae, Laserpitiae ve Scandiceae iiyelerinin tek bir hat olusturduklarim
belirtmislerdir. Ayni sekilde bizim c¢alismamiz sonucunda, V. dal Uzerinde
Laserpitae, Dauceae ve Scandiceae oymaklar1 monofiletik goriinimde ¢ikmistir. Bu
ic grup tek bir hat olusturmustur. Bu grup kendi icerisinde 6 alt dalda incelenebilir.
Scandix, Anthriscus, Chaerophyllum, Geocaryum cinslerini iceren alt dal (e)
Drude’un smiflandirmasinda belirtilen Scandicineae alt oymagina ait taksonlardir.
Bir diger alt dal (b) Cacucalis, Turgenia, Astrodaucus ve Torilis gibi Drude’un
smifladirmasinda Caucalidinea alt oymagmna ait taksonlart1 bulundurmaktadir.
Uclinci dal (c) Dauceae ve Laserpitiae oymaklarina ait Daucus, Pseudorlaya,
Laserpitium, Cuminum taksonlarin1 bulundurmaktadir. Dordiincti dal (d) yine
Scandiceae oymagina ait Ferula cinsi tiyelerini bulundurmaktadir. Besinci dalda (f)
Caucalidinae alt oymag Uyesi Artedia squamata tirleri bulunmaktadir. Altinct dalda
(@) ise sadece Lecokia cretica tirii bulunmaktadir. Lecokia cretica’nin bu dal
Uzerinde bulunan Scandiceae, Dauceae, Laserpitieae oymaklarina ait taksonlarla
ayni ortak atadan farklilasmis olabilecegi sdylenebilir. Plunket ve Downie (1999),
calismalarinda Daucus grubu olarak nitelendirdikleri ve Dauceae, Scandiceae ve
Laserpitieae oymagi iiyelerinden olusan grup ile Lecokia cretica tiiriinii tasiyan ve
Aciphylla grubu olarak nitelendirilen grubun bizim calismamizda eclde ettigimiz

sonug gibi ayni hat {izerinde oldugunu ileri stirmiiglerdir.

IV. dal Gzerinde Apieae oymagina ait Bunium cinsi iki tlriyle ve Smyrnieae oymagi
ise Scaligeria cinsinin iki tariyle temsil edilmektedir. Downie ve arkadaslar1 (2000),
Scandiceae oymag {iizerinde yapmis olduklari molekiiler filogenetik calismada
Bunium, Scaligeria ve Elaeosticta cinsi Uyelerini, Bunieae oymagmin monofilik
durumlu oldugu bilgisini test etmek igin, analize dahil etmislerdir. Bu analiz
sonucunda Bunium cinsi diger Apieae iiyelerinden ayrilmis ve Aegopodium grubu

icerisinde Scaligeria cinsi ile yakin iliskili ¢ikmustir.
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III. dal tizerinde ¢esitli oymaklara ait taksonlar bulunmaktadir. Bu dal iizerinde
bulunan Ferulago galbanifera, Ferulago angulata ve Peucedanum palimbioides
tirleri Peucedaneae oymagina;, Prangos pabularia, Prangos ferulacea tirleri
Smyrnieae oymagina; Bifora radians ve Coriandrum sativum tirleri Coriandreae
oymagina; Seseli tortuosum ve Seseli gummiferum tlrleri Apieae oymaging;
Echinophora tenuifolia ve Echinophora tournefortii tirleri ise Echinophoreae
oymagina aittir. Bu dal icerisinde Echinophoreae oymagi iiyeleri diger oymaklara en
yakin kardes grup olarak goriinmektedir. Bu dal, Uzerinde Peucedaneae oymagi
tiyelerini tagiyan II numarali dalla yakindan iligkili ve bu dal Uyelerinin kardes

grubudur.

II numarali dal Peucedanae oymagina ait taksonlar1 bulundurmaktadir. Bu dal kendi
icerisinde 3 alt dal olusturmustur. Birinci alt dal (A) Opopanax cinsi Gyelerini
bulundurmaktadir. Ucgiincii alt dal (C) Malabaila, Trigonosciadium, Pastinaca,
Heracleum ve Zosima cinsi iiyelerini bulundurmaktadir. Ikinci alt dalda (B) ise
Smyrnieae oymagina ait Conium maculatum tirleri bulunmaktadir. Conium
maculatum cinsinin birinci (A) ve Ucunctu (C) alt dalda bulunan Peucedanae

oymagina ait cinslerin kardes grubu olarak gortlmektedir.

I numarali grup Peucedaneae oymagina ait Peucedanum elegans tiirli hari¢, Apieae
oymagina ait taksonlar1 bulundurmaktadir. Bu grup aslinda iki hattan olusmaktadir.
Birinci alt dal (a) Apium, Berula, Oenanthe, Pimpinella, Falcaria, Grammosciadium
cinsi tyelerini ve Peucedanum elegans tiiriinii bulundurmaktadir. Ikinci alt dal (b) ise
Anethum, Apium, Ammi ve Petroselinum cinslerini bulundurmaktadir. Birinci alt dal
(@) uyeleri, ikinci alt dal (b) ve II ve III numarali gruplari olusturan taksonlarin
kardes grubu olarak goriilmektedir. Ikinci alt dal (b) iiyeleri ise II ve III numaral

grup taksonlarinin kardes grubudur.

Apieae oymagi taksonlar1 bes ayri dal iizerinde gruplar olusturmuslardir. Birinci
dalda (I numarali grup, (a) alt dali) Apium, Berula, Oenanthe, Pimpinella, Falcaria
cinsleri bulunmaktadir. Bu dal icerisine Drude’un (1898), Scandiceae oymagi
icerisine dahil ettigi Grammosciadium cinsi iki tiiriiyle yer almaktadir. Drude

Grammosciadium cinsini Scandiceae oymagi igerisine dahil etmis, ama C. meoides
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(= Grammosciadium platycarpum) tipik tlriyle temsil edilen Caropodium cinsini
Apieae oymagi igerisinde siniflandirmistir. En  son Grammosciadium cinsi
Vinogradova (1995) tarafindan Apieae oymagi igerisine transfer edilmistir. Downie
ve arkadaslariin (2000), Scandiceae oymag iizerine yapmis olduklar1 filogenetik
calismada da ayni sonuca ulagilmistir. Yine Drude’un siniflandirma sisteminde
Peucedaneae oymag: Uyesi olan Peucedanum elegans bu grup icerisinde yer almistir.
Ikinci dalda (I numarali grup, (b) alt dali) Apium, Ammi, Petroselinum, Anethum
cinsleri yer almistir. Downie ve arkadaslar1 (2000), Scandiceae oymagi Uzerine
yapmis olduklar filogenetik ¢alismada yakin iliskili olarak tespit ettikleri Bunium ve
Scaligeria cinsleri bu calismada da ikiser tiir ile dorduncu dal (V) U(zerinde
bulunmaktadir. Drude tarafindan Bunium cinsi Apieae oymagi icerisinde, Scaligeria
ise Smyrniae oymagi igerisinde siniflandirilmistir. Diger iki daldan birinde (V1)
Pimpinella ile Heptaptera cinsleri digerinde (VII) ise Bupleurum cinsi Uyeleri yer

almaktadir. Bu bilgiler 1s1ginda Apieae oymaginin polifiletik oldugu sdylenebilir.

Peucedanae oymagi Opopanax, Conium, Malabaila, Trigonosciadium, Pastinaca,
Heracleum, Zosima cinslerini i¢eren ana bir dal (II) olusturmasimna ragmen diger
dallar iizerinde birka¢ takson bulundurdugu i¢in monofiletik durumda degildir.
Peucedanum cinsine ait Peucedanum elegans ve Peucedanum turgeniifolium tarleri
birbirlerinden ayrilmis iki ayr1 dal Uzerinde ortaya c¢ikmistir. Ayni sekilde

Peucedanum cinsinin de polifiletik oldugu sdylenebilir.

Pimpinella cinsi Uyeleri olan Pimpinella purpurea ve Pimpinella kotschyana tirleri
birbirlerinden ayrilmislardir. Dolayisiyla Pimpinella cinsinin polifiletik oldugu ifade
edilebilir.

Calismamizda Kirikkale ilinden toplanan turlerden Falcaria vulgaris, Bifora radians,
Torilis japonica, Apium nodiflorum, Anethum graveolens, Apium graveolens,
Opopanax hispidus (farkli lokalitelerden toplanmis iki ayr1 birey) Artedia squamata,
Peucedanum palimbioides (farkli lokalitelerden toplanmig iki ayr1 birey), Conium
maculatum (farkli lokalitelerden toplanmis iki ayri birey) ve Malabaila secacul
tarleri, ITS nukleotit dizisi gen bankasindan alinarak analize dahil edilen ayni cinse

ait orneklerle ¢ok yakin iligkili ¢ikmis, grup olusturmuslardir. Kirikkale ilinden
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toplanan ve nikleotit dizileri gen bankasindan alinan ayni tiire ait bireylerin ITS
nikleotit dizisi karsilastirmalari sonucunda en yiiksek dizi benzerligine Bifora
radians tirlerinde karsilasiimaktadir (Cizelge 3.6.). Gen bankasindan alinan Bifora
radians tlrinln sadece ITS1 ve ITS2 nikleotit dizileri, Kirikkale ilinden toplanan
tiran ise ITS1, ITS2 ve 5.8S bolgelerinin dizileri bulunmaktadir. Karsilagtirmada
nikleotit dizisi benzerligi %100 olarak karsimiza ¢ikmaktadir. Bu anlamda Bifora
radians tlrlnde tiir igi varyasyon oraninin en diisiik oldugu sdylenebilir. En diisiik
dizi benzerligine ise Peucedanum palimbioides tirlerinde rastlanmistir. Dizi
karsilagtirilmasinda, daha 6nce Peucedanum palimbioides tirt ITS nikleotit dizisi
calistimadigindan Peucedanum turgeniifolium turinun ITS dizileri kullanilmistir.
Kirikkale ili ¢evresinden farkli lokalitelerden toplanan iki Peucedanum palimbioides
tlrd ve gen bankasindan alinan Peucedanum turgeniifolium tirt ITS dizi benzerligi
%92 ¢ikmustir.

Cizelge 3.6. Kirikkale ili ¢evresinden toplanan turler ile ITS nikleotit dizisi gen
bankasindan alinan ayni tiirlere ait ITS nukleotit dizi karsilastiriimasi

sonugclari

ITS bolgesi nikleotit dizisi karsilastirilan taksonlar ’En
t S
[ -
P - .- N 7]
Kirikkale ili ve cevresinden toplanan ITS nukleotit dizisi Gen f:; E
bankasindan alinan =2 2
E = . Takson Ad1 | 5 = s 3 N
Takson Ad1 <z b..D'Z' .| veGenbank | < = Dizi < o
= & | bolgeleri Kavit = 3 | Dbolgeleri =
2 yit no > >
ITS1 Falcaria ITS1 kismi
Falcaria vulgaris 722 | 5.8S vulgaris 601 | 5.8S %99 | %100
ITS2 (AF077888.1) ITS2 kismi
ITS1 Bifora radians ITS1
Bifora radians 721 | 5.8S (U78408.1 — 434 | ITS2 %100 | %100
ITS2 U78464.1)
ITS1 Torilis ITS1
Torilis japonica 711 | 5.8S japonica 601 | 5.8S %96 | %100
ITS2 (EU236214.1) ITS2
ITS1 Helosciadium ITS1
Apium nodiflorum | 694 | 5.8S nodiflorum 580 | 5.8S %99 | %99
ITS2 (AF164823.2) ITS2
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Cizelge 3.6. (devam)

Anethum ITS1 Anethum ITS1Kismi
graveolens 703 | 5.8S graveolens 601 | 5.8S %98 | %100
ITS2 (GQ148794.1) ITS2
ITS1 Apium ITS1
Apium graveolens 718 | 5.8S graveolens 597 | 5.8S %99 | %100
ITS2 (GQ379287.1) ITS2
- ITS1 Opopanax ITS1 kismi
%p‘g’r";‘::"l‘oh(ﬁ';"d”s 1 1583 hispidus 600 | 5.85 %95 | %100
‘ ITS2 (EU169298.1) ITS2 kismi
- ITS1 Opopanax ITS1 kismi
%p‘g’r";‘::"l‘ohﬁ';"d”s 15 1 585 hispidus 600 | 5.85 %95 | %100
’ ITS2 (EU169298.1) ITS2 kismi
ITS1 Artedia
Artedi 659 | 285 squamata 659 :E; %96 | %73
rtedia squamata ITS2 (AF077799.1 0 0
AF0777114.1)
Peucedanum ITS1 Peucedanum ITS1
palimbioides 712 | 5.8S turgeniifolium 603 | 5.8S %92 | %99
(S. Ertag 1004) ITS2 (EU236187.1) ITS2
Peucedanum ITS1 Peucedanum ITS1
palimbioides 708 | 5.8S turgeniifolium 603 | 5.8S %92 | %99
(S. Ertas 1018) ITS2 (EU236187.1) ITS2
Conium 713 ITS1 Conium ITS1 kismi
maculatum 5.8S maculatum 602 | 5.8S %99 | %100
(S. Ertas 1037) ITS2 (GU266037.1) ITS2 kismi
Conium 723 ITS1 Conium ITS1 kismi
maculatum 5.8S maculatum 602 | 5.8S %99 | %100
(S. Ertas 1044) ITS2 (GU266037.1) ITS2 kismi

Kirikkale ilinden toplanan Falcaria vulgaris ile gen bankasindan alinan tiirdesi
arasinda ITS dizi benzerligi %99 c¢ikmistir. Kirikkale ilinden toplanan Apium
nodiflorum ile sinonimi olan Helosciadium nodiflorum tiirleri arasinda %99, Apium
graveolens ve tiirdesi arasinda %99 ve yine Kirikkale ili farkli lokalitelerden
toplanmig iki Conium maculatum tiri ile gen bankasindan alinan tiirdesi arasinda
%99’luk ITS nikleotit dizisi benzerligi oldugu goriilmektedir. Bu anlamda bu turler

arasinda yaklasik %1’lik varyasyon orani bulundugu sdylenebilir.

Anethum graveolens ornekleri arasinda %98’lik nikleotit dizisi benzerligi oldugu

yani sadece %2 ’lik bir tiir i¢i varyasyon orani oldugu gortilmektedir.
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Torilis japonica ile Artedia squamata turlerine ait bireyler ile ITS nikleotit dizisi gen
bankasindan alinan aynu tiire ait bireyler arasinda %96 ITS niikleotit dizisi benzerligi

oldugu goriilmektedir.

Son olarak da Kirikkale ili ¢evresinden farkli lokalitelerden toplanan Opopanax
hispidus tiirleri ile gen bankasindan alinan ayni tiire dahil Opopanax hispidus

arasinda da %95 ITS nikleotit dizisi benzerligi bulunmaktadir.

Calisgmamizda Kirikkale ilinden toplanan tiirler ile filogenetik analize dahil edilen
ayni tiir ve cinse dahil diger bireyler arasinda uzaklik matrisleri Clustal W2
phylogeny (Larkin ve ark., 2007) programi kullanilarak olusturulmustur (Cizelge 3.7.
a,b.,c,d,e,f,g, h, ).

Apium cinsi ici nukleotit dizi farklilik oran1 en diisiik %0,3, en yiiksek %20,5 olarak
hesaplanmistir. Kirikkale ili g¢evresinden toplanan Apium graveolens ile Apium
nodiflorum arasindaki uzaklik %20,5°tir. Gen bankasinda alinan Apium graveolens
ile Apium nodiflorum arasindaki uzaklik ise %18,6 olarak goriilmektedir. Bu
baglamda ¢alisilan cinsler igerisinde cins i¢i varyasyon oraninin en yiksek Apium

cinsinde bulundugu gorilmektedir (Cizelge 3.7.a.).

Cizelge 3.7.a. Kirikkale ili gevresinden toplanan Apium nodiflorum ve Apium
graveolens ile ITS nukleotit dizisi gen bankasindan alinan ayni cinse

ait tiirlerin uzaklik matrisi (Distances matrices)

- Apium Apium Apium graveolens | Apium graveolens

TURLER nodiflorum * nodiflorum *
Apium 0 0,003 0,205 0,185
nodiflorum *
Apium 0,003 0 0,188 0,186
nodiflorum
Apium 0,205 0,188 0 0,002
graveolens
Apium 0,185 0,186 0,002 0
graveolens

*Calismada Kirikkale ili gevresinden toplanan ve ITS bolgesi nilkleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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Cins i¢i uzaklik Bifora cinsinde %0, Falcaria cinsinde %0,5, Anethum cinsinde %2,

Artedia cinsinde ise %6,3 olarak hesaplanmistir (Cizelge 3.7. b., c., d., e.).

Cizelge 3.7.b. Kirikkale ili gevresinden toplanan Bifora radians ile ITS nikleotit

dizisi gen bankasindan alinan ayni tlirlin uzaklik matrisi

TURLER Bifora radians * Bifora radians
Bifora radians * 0 0,0
Bifora radians 0,0 0

*Calismada Kirikkale ili cevresinden toplanan ve ITS bélgesi nikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.

Cizelge 3.7.c. Calismada Kirikkale ili ¢evresinden toplanan Falcaria vulgaris ile ITS

nukleotit dizisi gen bankasindan alinan ayni tiiriin uzaklik matrisi

TURLER Falcaria vulgaris * Falcaria vulgaris
Falcaria vulgaris * 0 0,005
Falcaria vulgaris 0,005 0

*Calismada Kirikkale ili gevresinden toplanan ve ITS bolgesi nikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.

Cizelge 3.7.d. Calismada Kirikkale ili ¢evresinden toplanan Anethum graveolens ile

ITS nukleotit dizisi gen bankasindan alinan ayni tiiriin uzaklik matrisi

TURLER Anethum graveolens * Anethum graveolens
Anethum graveolens * 0 0,02
Anethum graveolens 0,02 0

*Calismada Kirikkale ili ¢gevresinden toplanan ve ITS bolgesi nikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.

Cizelge 3.7.e. Calismada Kirikkale ili ¢evresinden toplanan Artedia squamata ile ITS

nikleotit dizisi gen bankasindan alinan ayni tiiriin uzaklik matrisi

TURLER Artedia squamata * Artedia squamata
Artedia squamata * 0 0,063
Artedia squamata 0,063 0

*Calismada Kirikkale ili ¢gevresinden toplanan ve ITS bolgesi nikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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Torilis cinsinde, Kirikkale ilinden toplanan Torilis japonica ile, gen bankasindan
alinan tiirdesi arasinda %2,8, gen bankasindan alinan Torilis arvensis arasinda ise

%3,5 niikleotit dizi farklilik orani bulundugu goriilmektedir (Cizelge 3.7.1.).

Cizelge 3.7.f. Calismada Kirikkale ili ¢evresinden toplanan Torilis japonica ile ITS

nlkleotit dizisi gen bankasindan alinan ayni cinse ait tirlerin uzaklik

matrisi
TURLER Torilis japonica * Torilis japonica Torilis arvensis
Torilis japonica * 0 0,028 0,035
Torilis japonica 0,028 0 0,038
Torilis arvensis 0,035 0,038 0

*Calismada Kirikkale ili ¢evresinden toplanan ve ITS bolgesi nikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.

Kirikkale ili farkli lokalitelerinden toplanan Opopanax hispidus tiirleri arasinda
uzaklik %2 iken, bu iki tiirinde Opopanax persicus’la olan uzakhigr %1,7 olarak
bulunmustur (Cizelge 3.7.9.).

Cizelge 3.7.9. Calismada Kirikkale ili gevresinden iki farkli lokaliteden toplanan
Opopanax hispidus ile ITS nikleotit dizisi gen bankasindan alinan

ayni cinse ait tiirlerin uzaklik matrisi

Opopanax Opopanax Opopanax Opopanax
TURLER hispidus * persicus hispidus* hispidus
(S. Ertas 1031) (S. Ertas 1001)
Opopanax
hispidus* 0 0,017 0,020 0,053
(S. Ertas 1031)
Opopanax 0,017 0 0,017 0,057
persicus
Opopanax
hispidus* 0,020 0,017 0 0,053
(S. Ertag 1001)
ﬁpo_pa”ax 0,053 0,057 0,053 0
ispidus

*Calismada Kirikkale ili ¢gevresinden toplanan ve ITS bolgesi nikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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Kirikkale ili farkli lokalitelerinden toplanan iki Peucedanum palimbioides turi
arasinda uzaklik %3’tur. Her iki tlrinde Peucedanum turgeniifolium’la yaklasik

uzakliklar1 %7 iken Peucedanum elegans’la yaklasik %16’dir (Cizelge 3.7.h.).

Cizelge 3.7.h. Calismada Kirikkale ili gevresinden iki farkli lokaliteden toplanan
Peucedanum palimbioides ile ITS nikleotit dizisi gen bankasindan

alinan ayni cinse ait tiirlerin uzaklik matrisi

Peucedanum Peucedanum Peucedanum Peucedanum
TURLER palimbioides* palimbioides* turgeniifolium elegans

(S. Ertag 1004) (S. Ertas 1018)
Peucedanum
palimbioides* 0 0,030 0,072 0,158
(S. Ertas 1004)
Peucedanum
palimbioides* 0,030 0 0,070 0,160
(S. Ertas 1018)
Peucedanum 0,072 0,070 0 0,151
turgeniifolium
Peucedanum 0,158 0,160 0,151 0
elegans

*Calismada Kirikkale ili ¢gevresinden toplanan ve ITS bolgesi nikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.

Calismamizda Kirikkale ilinde farkli lokalitelerden toplanmis iki Conium maculatum
tirti arasinda %2,4 nikleotit farklilik oran1 var iken bu iki tlrin gen bankasindan
alinan ayni tiirden bireyle sadece %]1’°lik farklilik orani bulundugu goriilmektedir

(Cizelge3.7.1.).

Cizelge 3.7.1. Calismada Kirikkale ili gevresinden iki farkli lokaliteden toplanan

Conium maculatum ile ITS nikleotit dizisi gen bankasindan alinan

ayni tUrdn uzaklik matrisi

TURLER

Conium maculatum
(S. Ertag 1044) *

Conium maculatum

Conium maculatum
(S. Ertag 1037)*

Conium maculatum *

(S. Ertag 1037)

(S. Ertas 1044) 0 0,010 0,024

Conium maculatum 0,010 0 0,010
H *

Conium maculatum 0,024 0,010 0

*Calismada Kirikkale ili gevresinden toplanan ve ITS bolgesi niikleotit dizisi laboratuvar ortaminda elde edilen taksonlar.
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Lee ve Downie (2007), Caucalideae oymagi ve iligkili taksonlar1 iizerinde yaptiklari
molekdler filogeni ¢alismasinda, Torilis cinsinin molofiletik oldugunu ve evrimsel
ac¢idan Astrodaucus cinsine Caucalis ve Turgenia cinslerinden daha yakin oldugunu
belirtmislerdir. Bu c¢alismada Kirikkale ilinden toplanan Torilis japonica tiri
kladogram (zerinde Scandiceae iiyelerini tasiyan V numarali dalin (b) alt dali
uzerinde ITS nikleotit dizisi gen bankasindan alinan ayni cinse ait tlirlerle birlikte bir
grup olusturmustur. Torilis cinsinin monofiletik oldugu ve ayni alt dal (b) Uzerinde
bulunan Astrodaucus cinsine, Turgeniave Caucalis cinslerinden daha yakin oldugu

gorilmektedir.

Calismada Kirikkale ilinden toplanan ve ITS nukleotit dizisi gen bankasindan alinan
Artedia squamata turleri monofiletik olarak goériinmektedir. Lee ve Downie (2007),
Caucalideae oymagi ve iliskili taksonlar1 iizerinde yaptiklari molekiiler filogeni
calismasinda, Artedia cinsi, Daucus grubu olarak nitelendirilen grubun diger biitiin
tiyelerinin kardes grubu olarak ¢ikmistir. Bu ¢alismada Dauceae ve Laserpitieae

tiyelerinin de bulundugu V numarali dal iizerinde bulunmustur.

Calismamizda Kirikkale ilinden toplanan Bifora radians ile ITS nikleotit dizisi gen
bankasindan alinan Bifora radians ve Kirikkale ilinden toplanan Peucedanum
palimbioides turleri, igerisinde 5 farkli oymaga ait takson bulunduran Il numarali
dal tizerinde ¢ikmistir. Kirikkale ilinden toplanan Conium maculatum tarleri de
Peucedaneae oymagima ait taksonlar tasiyan II numarali dal iizerinde ¢ikmustir.
Plunket ve Downie’nin (1999), yaptiklar1 ¢alismada Peucedanum ve Bifora cinsleri,
Prangos, Seseli, Pastinaca Ferula, Heracleum, Conium, Bifora, Peucedanum gibi
cinsleri tagsiyan Angelica grubu igerisinde yer almistir. Yine Bifora radians tiri
Coriandrum sativum turt ile monofiletik bir gorinim olusturmustur. Bu sonuglarla

calismamizda elde edilen sonuglar ortiigmektedir.
Calismamizda Opopanax persicus tiirleri ile Kirkkale ilinden toplanan Opopanax

hispidus tlrine ait 6rnekler bir grup olusturmuslar ve Peucedaneae oymag: Uyelerini

tastyan II numarali dal tizerinde bulunmaktadirlar.
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Calismamizda Kirikkale ilinden toplanan Apium graveolens ve Anethum graveolens
tirlerine ait ornekler, ITS nilkleotit dizisi gen bankasindan alinan tirdesleri ile
monofiletik gériiniimde gruplar olusturmuslar ve Apieae oymagi taksonlarini igeren I
numarali dalin (a) alt dalinda bulunmuslardir. Bu alt dal Gzerinde Ammi ve
Petroselinum cinsi iiyeleri bulunmaktadir. Plunket ve Downie’nin (1999), yaptiklar
calismada da Apium graveolens ve Anethum graveolens turleri, Ammi ve
Petroselinum cinsi Uyeleri ile birlikte Apium grubu olarak adlandirilan grup

igerisinde yer almiglardir.

Kirikkale ilinden toplanan Apium nodiflorum turu ile ITS nikleotit dizisi gen
bankasindan alinan ayni tiir bireyler otomorfik bir grup olusturarak Apieae oymagi
taksonlar1 olan Berula, Oenanthe, Pimpinella, Falcaria, Grammosciadium tdrlerini

tagityan [ numarali dalin (a) alt dali lizerinde yer almislardir.
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