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Bu tez calismasinda tarim ve orman alanlarinda Onemli zararlar meydana getiren
Lepidoptera takimina bagli Geometridae tiirleri {izerinde arastirma yapilmistir. Ankara
ilinin Akyurt, Polatli ve Kalecik ilgelerinden toplanan 6rnekler DNA barkodlama yontemi
kullanilarak teshis edilmistir. Elde edilen DNA dizileri NCBI BLAST ve BOLD
sistemlerinde standart niikleotid analizi yapilarak veri tabanindaki tiirlere ait dizilerle
kiyaslanmistir. Tespiti yapilan 48 Ornekten 4 alt familyaya (Larentiinae, Ennominae,
Sterrhinae ve Geometriane) ait toplam 36 farkli tiir bulunmustur. Bu 36 tiirden 13’0
Ankara 1li i¢in yeni kayittir. Veri setindeki diziler, Mega X programindaki Clustal W
secenegi kullanilarak hizalanmistir. Mesafe analizi kullanilarak tiirler arasindaki
filogenetik iligkiler tahmin edilmeye calisilmistir. Filogenetik analizlerde, komsu
birlestirme (Neighbor-Joining) yontemi ile 1000 tekrarli (bootstrap) analiz edilmistir.
Ayn1 zamanda Maksimum bilesik olasihk (Maximum Composite Likelihood)
modelinden de yararlanilmistir. Tespit edilen tiirler, yayiliglari, konukgulari, DNA dizileri
ve filogenetik analizleri hem sistematik ¢alismalar hem de tarimsal miicadele bakimindan
daha sonra yapilacak ¢aligmalar i¢in 6nemli bir referans kaynagi olacaktir.
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ABSTRACT

Master Thesis

MOLECULAR PHYLOGENY OF GEOMETRID SPECIES IN ANKARA
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Supervisor: Asocciated Professor Dr. Nurper GUZ

In this thesis, Geometridae species belonging to Lepidoptera order, which cause
significant damage in agriculture and forest areas were investigated. Samples collected
from Akyurt, Polatl and Kalecik districts of Ankara province were identified using DNA
barcoding. The obtained DNA sequences were compared with the sequences of the
species in the database by performing standard nucleotide analysis from NCBI, BLAST
and BOLD sites. In total, 36 different species belonging to 4 subfamilies (Larentiinae,
Ennominae, Sterrhinae and Geometriane) were identified among 48 samples. Of these 36
species, 13 are new records for Ankara province. Sequences in the dataset were aligned
using the Clustal W algorithm of the Mega X program. Phylogenetic relationships among
species were estimated using distance analysis. Phylogenetic analyses were conducted
using Neighbour-Joining with 1000 bootstrap replications. In addition, the Maximum
Composite Likelihood model was also used. Identified species, their distribution and host
plants, DNA sequences and phylogenetic analyses will be an important reference source
for future studies in terms of both systematic studies and agricultural control.
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1. GIRIS

Diinyadaki hayvanlarin yaklasik %90'1n1 olusturan bocekler, Arthropoda subesinin tiir ve
takson bakimindan en kalabalik smifidir ve 1.000.000’dan fazla olan tiir sayilariyla
diinyadaki en fazla tiire sahip canlilardir (Erwin 1982). Taksonomistler yaklasik 200 yilda
bdcek tiirlerinin %10 unu tanimlamiglardir ve halen tanimlanmay1 bekleyen ¢ok sayida

bocek tiiriiniin oldugu bilinmektedir (Jalali vd. 2015).

Sistematikte klasik tiir tanimlama morfolojik 6zelliklerden yararlanilarak yapilmaktadir
(Yatkin ve Giiz 2018). Morfolojik yontemler birbirine yakin tiirlerin ayrimi, kriptik
tiirlerin tanimlanmasi, canlilarin farkli gelisme donemlerinde teshis edilmesinin gerektigi
durumlarda yetersiz kalmaktadir. Bir diger sorun ise bilgi birikimlerinin tim tiirleri
tanimlayacak yeterlilikte oldugu taksonomistlerin bulunmamasi ve bu alanda calisan
bilim insanlarmin sayisinin giin gectik¢e azalmasidir (Page 2016). Son yillarda gelisen
molekiiler yontemler sayesinde kisa siirede etkin bir sekilde tiir seviyesinde teshisler
yapilabilmektedir. DNA dizilerinin elde edilmesi temeline dayanan DNA barkodlama
yontemi, taksonomi ¢aligmalarinda yaygm kullanilan evrensel bir ydntem olarak

karsimiza ¢ikmaktadir.

DNA barkodlama yonteminde sitokrom-c oksidaz alt birim 1 (COIl) geninin 5 ucundan
600-700 baz ¢iftlik gen bolgesi kullanilarak canlilarin kendine 6zgii niikleotid dizisi elde
edilir. Elde edilen niikleotid dizisi DNA barkodu olarak adlandirilmaktadir (Yatkin ve
Giiz 2018, Aravind vd. 2007, Hebert vd. 2003a). Incelenecek &rneklere ait DNA dizileri
uluslararast DNA barkod kiitliiphanelerindeki diziler ile karsilastirilarak tiir tanimlamalari
yapilabilmektedir. Teshis yapildiktan sonra bu barkodlar veri tabanlarina
kaydedilmektedir. Teshis edilen tiirlere ait DNA barkodlart NCBI (National Center for
Biotechnology Information) GenBank ve BOLD (Barcode of Life Data Systems) gibi

uluslararasi veri tabanlarina eklenmektedir.



DNA barkodlamanin en 6nemli avantajlarindan biri boceklerin yumurta, larva ve ergin
pupa gibi farkli donemde tiir tanimlamalarinin yapilabilmesidir (Hebert vd. 2003a,
Blaxter 2004, Ahrens vd. 2007, Hebert vd. 2004). Bunun yaninda yine viicut
parcalarindan ve hasar gérmiis canlidan da teshis yapilabilir (Keskin ve Atar 2013, Pons
2006). Kriptik ve sibling tiirlerin tanimlanmasindaki etkinligi entomoloji alanina énemli
katkilar saglamigtir. DNA barkodlama, ayrimi zor olan tiirlerin ortaya ¢ikarilmasinda ve

yeni tiirlerin tanimlanmasinda oldukga etkili ve giivenilir bir yontemdir.

DNA barkodlama yalniz tiir tanimlama ¢alismalarinda degil tiir igi ve tiirler aras1 genetik
varyasyonlarin tespit edildigi ¢alismalarda, popiilasyon genetigi ve filogenetik iliskilerin
analiz ¢alismalarinda da yaygin olarak kullanilmaktadir (Aravind vd. 2007, Keskin ve
Atar 2013). COI mitokondriyal gen olup ¢ogu hayvan grubunda tiir i¢i ve tiirler arasi
yiiksek varyasyon ayrim giiciine sahiptir. Bu o6zelligi standart barkod geni olarak
secilmesindeki 6nemli nedenlerden birisidir (Hebert 2003b). DNA mitokondride fazla
miktarda bulundugundan calisilacak 6rnek dokusu az olsa dahi COI geni kullanilarak

basarili teshis yapilabilir.

Lepidoptera takim1 158.570 tiir ile tiir sayis1 bakimindan {igiincii biiyiik takimdir (Zhang
2013). Geometridae familyasi tanimlanmis yaklasik 23.000 ve tahmin edilen 40.000 tiirii
ile Lepidoptera takiminin tiir bakimindan en zengin familyasidir (Scoble ve Hausmann
2007, Miller vd. 2016). Diinyada yaklasik 23.000, Avrupa’da yaklagik 1000 tanimlanmis
Geometridae tiirti bulunmaktadir (Hausmann vd. 2007, Scoble ve Hausmann 2007, Miller
vd. 2016). Ulkemizde ise 76 familyaya ait 5577 Lepidopter tiirii tespit edilmis olup
bunlardan 638’1 Geometridae familyasina aittir (Kocak ve Kemal 2018). Kuzey
Amerika’da Lepidoptera takimina ait farkl tiirlerin ayrimi i¢in yapilan ¢alismada COI
geninin oldukga etkili oldugu belirtilmistir. Bu arastirmadan sonra Lepidoptera takimi

model grup olarak belirlenmistir (Hebert vd. 2003a).



Geometridae familyas1 bireyleri tiim Lepidopterlerde oldugu gibi tam bagskalasim
gecirirler. Kanatlar1 genis, narin yapili, genis dalgali bantlara sahiptir. Erginler kuvvetli
ucucular degildirler ve kendilerine has zikzak ¢izerek ugarlar. Larvalar uzun, ince ve
oldukca renkli yapidadir. Lepidopterlerin aksine larvalarin thoraksinda 3 c¢ift ve
abdomeninde 2 ¢ift olmak {izere toplam 5 ¢ift bacaklar1 vardir. Larvalar karakteristik
yiirliylislerinden kolayca taninirlar. Tiirlerin ¢ogu gece aktif (nocturnal) olsa da giindiiz
aktif (diurnal) olan tiirler de bulunmaktadir. Tiirlere ve ekolojik kosullara bagli olmak
tizere yilda 1 (univoltin), iki (bivoltin) veya ¢ok sayida (polivoltin) d6l veren tiirler
bulunmaktadir. Monofag ve oligofag tiirlerin bulunmasina karsin ¢ogu tiir polifagtir ve

olduke¢a genis bir konukgu dizisine sahiptir.

Erginler su veya ¢icek nektarlariyla beslenirken larvalara da aga¢ ve cali formundaki
bitkilerde, ormanlardaki bitki tiirlerinde ve Rosaceae, Salicaceae gibi familyalarda yer
alan meyve agaglarinda sik¢a rastlanir. Larvalar yumusak ve sert ¢ekirdekli meyve
agaclar1, mese, giirgen, findik, kayin, ségiit, karaagag, kizilagag, akgcaaga¢ ve ¢am gibi
yapragini doken ve dokmeyen orman agaclari, birgok kiiltiir bitkisi ve yabanci otlarda
beslenerek zarar meydana getirirler (Healt 1983, Toros 1992, Okyar 1995, Canakgioglu
ve Mol 1998).

Geometridae erginlerinin ayrimi igin birlesik géz ve anten arasindaki sert kil demetleri
(chaetosema) ve abdomenin ilk segmentinde bulunan timpanal organ (Archiearinea haric)
kullanilir (Hausmann 2001). Morfolojik yontemlere dayanan teshisler kimi zaman tiir
seviyesindeki ayrimlar i¢in yeterli olsa da bazi taksonlarda (Idaea, Scopula ve Eupithecia
gibi) tiir teshisi yapilabilmesi icin erkek genital yapilariyla birlikte bazi abdominal
tergit/sternit ve timpanal organlarinin incelenmesi gerekir (Hausmann, 2001, Hausmann
2004, Kemal ve Seven 2013). Son zamanlarda yapilan molekiiler teshisler karsilasilan

bu zorluklarin giderilmesine oldukca katki saglamistir (Kemal ve Seven 2013).



Ulkemizde Geometridae familyasr ile ilgili molekiiler ¢aligmalar sinirl sayidadir. Yapilan
bu tez ¢alismasi Ankara ilinde Geometridae faunasi tizerinde molekiiler diizeyde ilk
filogenetik c¢alisma niteligindedir ve bu ildeki tarim alanlarinda ve ormanlarinda
yiiriitiilecek c¢alismalar i¢in kaynak olusturmasi amaglanmistir. Calisma kapsaminda
toplanan Orneklerin tiirleri molekiiler yontemler ile teshis edilmis olup, tiirlerin
toplandiklar1 alan ve yiikseklik bilgileri, fotograflari, diinyadaki ve Tiirkiye’deki
yayilislari, konukgulari, DNA dizileri ve filogenetik iliskileri hakkina bilgiler verilmistir.
Calisma sonunda elde edilen DNA dizilerinin, filogenetik analizlerin ve tespit edilen
tirlerin ve bu tiirlere ait bilgilerin hem sistematik ¢alismalar hem de hem de tarimsal
miicadele agisindan daha sonra gergeklestirilecek olan g¢aligmalar i¢in 6nemli bir referans

kaynag1 olacaktir.



2. KAYNAK OZETLERI

Riemis 1994, 468 geometrid tiiriinii alt familyalarmma gore liste halinde vererek
Tirkiye‘nin geometrid faunasini belirlemistir. Riemis (1998), kendisi tarafindan
hazirlanan {ilkemizdeki geometrid tiirlerinin listesine 79 tiir daha eklemistir. Mironov
2003, Larentinae alt familyasina ait Eupithecia tenuiata, E. inturbata, E. minusculata, E.
pusillata, E. pimpinellata, E. karadaghensis, E. ochridata, E. antalica, E. extraversaria,
E. mekrana, E. satyrata, E. spadiceata, E. fuscicostata ve E. orphnata tiirlerini Tiirkiye

faunasina eklemistir.

Okyar ve Aktag 1999, Trakya Bolgesinde Geometridae faunasini belirlemek iizere
yaptiklari ¢aligma sonucunda; 5 alt familya’ya ait 67 cins ve 115 tiir (Archiearinae; 1 cins
ve 1 tiir, Geometrinae; 4 cins ve 4 tiir, Scopulinae; 7 cins ve 41 tiir, Larentiinae; 22 cins
ve 31 tiir, Ennominae; 33 cins ve 38 tiir) tespit etmis ve bunlarin 17’sinin Tiirkiye,
49’unun ise Trakya Bolgesi i¢in yeni kayit oldugunu agiklamislardir. Incelenen
orneklerden bazilarinda ‘Aberration’ olarak adlandirilan c¢esitli varyasyonlar tespit
etmisler ve bu varyasyonlari kii¢iik morfolojik sapmalar olarak kabul etmislerdir. Yine
gozlemlenen diger bir varyasyon ise Eilicrinia cordiaria tiiriinde goériilen mevsimsel
dimorfizmdir. Tespit edilen bu varyasyon E. cordiaria f. roesslerstammaria Staudinger

olarak isimlendirilmistir.

Kocak ve Seven 2001, Tiirkiye’de yaptiklar1 arastirmada iilkemizde bilinen geometrid
tiirlerinin sayisinin 561 oldugunu bildirmislerdir. Kogak ve Kemal 2009, Tiirkiye’deki
Lepidopter tiirlerini verdikleri listede Geometridae tiirlerinin sayisinin 609 oldugunu,
Kocak ve Kemal 2018, yeniledikleri bu listede ise bu saymin 638 oldugunu
belirtmislerdir.

Ozdemir 2007, Bolu ve Diizce illerinde 2254 6rnegi inceledigi ¢alismada Geometridae

familyasina bagli 197 takson tespit etmistir ve bunlardan 182’si tiir seviyesindedir. Tespit



edilen tiirlerden 7’sinin (Eupithecia ericeata, Euchrognophos symmicta, E. trisignaria,
E. nanata, Odontoptera bidentata, Hydrelia flammeolaria, Plagodis pulveraria) Tiirkiye
‘de yeni kayit oldugunu belirtmistir. Calisma sonucunda Bolu ilinde kayith geometrid
sayis1 74’ten 180’e, Diizce ilinde ise 20°den 90’a yiikselmistir. Yapilan bu ¢alisma Bolu
ve Diizce illerinin faunasina ve ekolojisine onemli derece katki saglamistir. Tiirler

Tiirkiye’deki ve Palearktik bolgedeki yayilislari ile birlikte verilmistir.

Koyuncu ve Kiitiik 2011, 2009, 2010 ve 2011 yillarinda Gaziantep ilinde toplanan
Geometridae 6rneklerinden Sterrhinae alt familyasina ait olmak lizere 4 cinse ait toplam
9 tiir tespit etmislerdir. Yapilan c¢alismada bu tiirlerin konukgulari ve zoocografik

yayiliglart sunulmustur.

Kemal ve Seven 2013, Siirt ilinin Sirvan ilgesindeki geometrid tiirlerinin ekolojisi ve
faunasin1 arastirdiklar1 ¢alismada Geometridae familyasina ait 67 takson tespit
etmiglerdir. Bu taksonlardan 51°1 tiir, 15’1 cins, biri ise alt familya diizeyindedir.
Tiirkiye’de bulunan Geometridae bireylerinin tiir veya cins seviyesinde ayriminin
yaptlmast i¢in kaynaklarda yeterince bilgi ve Karsilastirilacak Ornek yapilart
bulunamamasindan dolayr bazi bireylerin tiir seviyesinde teshisi yapilamamistir.
Aragtirma sonrasit elde edilen bulgulara gore Orneklerin toplandigr bdlgelerden
hangilerinde bulunduguna, ugus donemlerine ve dikey yayilislarina bakilarak faunistik ve
ekolojik yonleriyle degerlendirmislerdir. Tiirler ucus donemlerine gére 7 kategoriye
ayrilmistir. Calisma alanindaki taksonlardan %47’sinin bahar aylarinda aktif olan tiirler
oldugu bildirilmistir. Tespit edilen tiirlerin 640-1825 m arasinda Yyiiksekliklerde yayilis
gosterdikleri belirlenmigtir. Tiirlerin yiiksek oranda 1000 m yiikseklikte bulundugu
belirtilmistir.

Mironov 2013, Tiirkiye’de Eupithecia cinsine ait 4 yeni tiir tanimlamig ve Tirkiye

faunasina 7 tiir eklemistir. Taksonlardan 2’si alt tiir seviyesine ¢ikarilmis ve sinonimi ve



tiir seviyesi diizenlenmistir. Tiirlerden biri alt tiir seviyesine diigiiriilirken diger 5 tiiriin

sinonimleri olusturulmus ve Tirkiye’deki Eupithecia cinsinin listesi giincellenmistir.

Serdar 2014, Erzurum ilinin farkli yorelerinden toplanan Ennominae ve Larentinae
orneklerini degerlendirip 17 cinse bagli 24 tiir tespit etmistir. Bu tiirlerden, Aspitates
(Napuca) forbesi, Crocallis boisduvaliaria, Nebula nebulata, Aplocera praeformata ve
Euphyia mesembrina Tiirkiye’ de yeni kayit oldugunu bildirmistir. Teshis edilen tiirlerin
DNA barkodlar1 ve niikleotit pozisyonlar1 belirlenmis olup ek olarak bu tiirlerin Tiirkiye

ve diinyadaki dagilislari, konukgular1 ve toplanma yerleri ile ilgili bilgiler vermistir.

Glindiiz 2015, Mersin ili Erdemli ilgesinde yiiriittiigli c¢alismada, Ennominae,
Geometrinae, Larentiinae, Sterrhinae ve Orthostixinae familyalarinda yer alan 67 tiir
tanimlanmistir. Saptanan tiirlerin sinonimleri, Tirkiye’deki yayilislari, Palearktik

bolgedeki yayiliglart ve habitatlar1 belirtilmistir.

Seven 2017, Siirt’in Sirvan ilgesinde yaptigi ¢alismada Eupithecia opistographata
Dietze, 1906 tiirtiniin Tiirkiye faunasi i¢in yeni tiir oldugunu belirtmistir. Buna ek olarak
Sirvanin daglik bolgesinde toplanan tiirler arasinda 3 nadir tiir (E. brunneata, E. dearmata

ve E. marasa) ikinci kayit olarak sunulmustur.

Diinyada yapilan bazi ¢aligmalar;

Pierce 1914, Ingiltere’de bulunan Geometridae tiirleri ile bu tiirlerin genital yapilarini
kapsayan teshis anahtari niteligindeki ‘The Genitalia of the Geometridae’ kitabin
yayinlamistir. Geometrid tiirlerin ayriminda morfolojik 6zelliklerinin yetersiz oldugu
durumlarda, ¢6ziim saglayan onemli karakteristik Ozelliklerden birinin genital yap1

oldugu vurgulanmustir.



Dewey 1972, Giiney Dogu Montana’da ¢am ormanlarinda zararli olan Phaeoura
mexicanaria (Lepidoptera: Geometridae)’nin biyolojisi hakkinda bilgi vermis ve bu
zararlimin 1970 yilinda 25.500 ha’dan daha fazla ¢am ormaninda zarar meydana

getirdigini bildirmistir.

Viidalep vd. 2007, Ennominae alt familyasina ait Cleorodes Warren (1894) cinsi bazi
klasik sistematik problemlerden dolayr Boarmiini taksonu igerisinde yer aldigi
sanilmaktadir. Morfolojik olarak kanat yapisi, abdomenin sternit yapist ve pupa
déneminde goriilen cremaster yapisi incelenerek teshis edilmekte fakat bu teshis kriteri
yetersiz kalmaktadir. Bu ¢aligmada mitokondriyal ve niikleer gen bolgesi kullanilarak bu
sistematik sorunlar ¢oziilmistiir. Cleorodes cinsi Boarmiini taksonundan c¢ikarilip

Gnophini taksonuna eklenmistir.

Hausmann vd. 2009, Hypobapta percomptaria Guenée, 1858 popiilasyonlarinin genetik
varyasyonunu belirlemek i¢in yaptiklar1 calismada 648 baz ciftlik bdolgesine
odaklanmislardir. Calisma sirasinda yeni bir tiir olan Hypobapta tachyhalotaria tiirii
tanimlanmistir. Kimura 2 parameter (K2P) ve Neighbor joining (NJ) yaklasimlari
kullanarak filogenetik analizler gerceklestirmislerdir. K2P’ye gore H. percomptaria’nin
H. tachyhalotaria ve H. barnardi tiirleri ile arasindaki uzaklik yaklasik %8, H. dif-

fundens tiirti ile %14 olarak tespit edilmistir.

Dewaard vd. 2010, Kuzey Amerika’da yaptiklar1 bir ¢alismada Eupithecia pusillata
(Lepidoptera: Geometridae)’nin erkek ve disi bireyleri arasindaki cinsel farkliliktan

dogan sistematik sorunlart DNA barkodlama yontemi ile ¢ozmiistiir.

Dewaard vd. 2011, Kanada’nin Britanya Kolumbiyasi eyaletinde ve c¢evre illerinde
biyogesitliligi izlemek ve istilac1 tiirleri tespit etmek igin toplanan 2392 O6rnegi
Cytochrome oxidase | (COI) gen bdlgesini kullanarak siniflandirmislardir. Yapilan

caligmada 400 tiir ve 125 cins tespit edilmistir. DNA barkodlama ydntemiyle referans



kitapliklart olusturmanin yani sira tiirleri ayirt etmedeki etkinligini degerlendirmislerdir.
400 geometrid tiirtiniin % 93'linden fazlas1 agik bir sekilde basariyla teshis edilmistir.
Tanimlanan 373 tiir (%93,2) ile ¢akismayan monofiletik agac¢ olusturulurken, 27 tiirde
uyusmayan barkodlar bulunmustur. Tiirler aras1 farklilasma (% 9,17; aralik =% 0 ila %
17,27), ortalama tiir i¢i varyasyondan (% 0,56; aralik =% 0 ila% 8,73) 16 kat daha yiiksek
oldugundan, tiir i¢i ve tiirler aras1 farkliligin dagiliminin sinirli ortiisme gosterdigini

bulmuslardir.

Hausmann vd. 2011, Almanya’nin Bavyera eyaletinde bulunan yaklasik 2000 6rnekten
olusan 1400 tiirtin COI gen bolgesinin 648 baz ¢iftlik bolgesini ele alarak incelemislerdir.
DNA barkodlama yontemi sayesinde tlizerinde ¢alisilan faunanin en az %96,5’i yeniden
tanimlanmistir. Diisiik dizi sapmalarinin (<4%) goriildiigii 6rnekler taksonomik olarak
siipheli tiir ciftlerini icerdigi belirtilmistir. incelenen 6rneklerin Kimura 2 parametre
(K2P) niikleotid degisim modeline gore tiir i¢i ve tiirler aras1 mesafeleri belirlenmistir.
Bavyera Geometrid tiirleri arasindaki genetik uzaklik ortalama %13,3 iken, ayni tiire ait
olanlar arasindaki genetik uzaklik %10,0°dir. Bu calisma en ¢ok tiir cesitliligi gosteren
familyalardan biri olan Geometridae familyasi ait kapsamli bir DNA barkod
kiitiiphanesinin olusturulmasina katki saglamistir ve DNA barkodlamanin biyogesitliligi

gozlemlemek icin ¢ok etkili bir yontem oldugunu tespit etmistir.

Hausmann vd. 2016, Londra ve Miinih’te bulunan miizelerden aldiklar1 6rneklerden;
yaslart 0-200 yi1l arasinda degisen yaklasik 3000 Geometrid tiiriinii DNA barkodlama
yontemi ile tir tanimlamalarimi yapmislardir. Calistiklart 6rnek sayist diinyada
tamimlanmis Geometridae tiirlerinin yaklasik %9’unu olusturmaktadir ve bu konuda
oldukca kapsamli bir ¢alisma olmustur. Ayn1 zamanda Orneklerin yaglarina gore farkl
primerler ve Sanger DNA Dizileme ve Yeni Nesil Sekanslama (NGS) yontemi gibi farkli
metotlar kullanilarak hangi primerlerin ve yontemlerin etkili oldugu da test edilmistir.
Sanger DNA Dizileme yontemi ile 120 yasindan kii¢ciik miize 6rneklerinde %80 COI
dizisi olusturmustur fakat daha eski 6rneklerde basari oraninin diistiigi belirtilmistir.

NGS yontemi ile elde edilen DNA dizilerinin 101 yasindan kiiciik 6rneklerde %100 basar1



basarili oldugu gozlemlenmistir. Yapilan bu ¢alisma sonucunda DNA barkodlamanin bir

asirdan eski 6rneklerde %73 oraninda basarili oldugu kanitlanmistir.

Kumar vd. 2019, Dogu Himalaya'daki Namdapha Ulusal Parki'nda 44 Geometridae
giivesini DNA barkod dizisini ve kanat deseni ve genital yap1 yoluyla tanimlanmustir.
Yaptiklart bu ¢alisma Dogu Himalaya bolgesindeki Geometridae giivelerinin
degerlendirilmesi i¢in barkod tabanli ilk ve 6n DNA'dir. 13 Geometridae tiiriiniin DNA
barkod verileri, kiiresel veri tabanina yeni katkidir. Caligma ayrica Hindistan'dan iki
Geometridae giivesi, Pelagodes bellula ve Hypomecis costaria tiirlerini yeni kayit olarak
ortaya ¢ikarmustir. incelenen tiim tiirler, Kimura 2 Parametresi (K2P) bakimindan yeterli
genetik farkliliklar ortaya koymus ve Bayesian (BA) agaci ile ayirt edilmistir. Problepsis
(Sterrhinae alt familyas1), Pelagodes ve Lophophelma (Geometrinae alt familyasi) cinsi
BA agacinda kendi tiirleriyle farkli kladlar gostermistir. Boarmiini taksonunun tiyeleri
genellikle belirsiz  sonuclanmis  olup, bilinen taksonomik siniflandirma ile
karsilastirildiginda parafiletik olarak kabul edilmistir (Jiang vd. 2017). Bu caligsmada,
Cleora, Hypomecis ve Chiasmia tiyeleri, yiiksek morfolojik varyasyonlarla benzer
belirsiz dallar gostermektedir. Bu nedenle, Hint Boarmiini iiyelerinin evrimsel iliskisi ve
Ennominae kladindaki diger ilgili taksonlar arasinda net bir fikir edinmek i¢in genis

cografi alanlardan daha kapsamli bir 6rnekleme yapilmas1 gerekir.
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2.1 Geometridae Familyasinin Sistematikteki Yeri ve Genel Morfolojisi

Geometridae familyasinin sistematigi (Scoble 1999, Zhang 2011)
Domain: Eukarya

Alem: Animalia (Linnaeus, 1758)
Sube: Arthropoda (Latreille, 1829)
Siif: Insecta (Linnaeus, 1758)

Takim: Lepidoptera (Linnaeus, 1758)
Alttakim: Glossata Fabricius, 1775
Ustfamilya: Geometroidea Leach, 1815
Familya: Geometridae Leach, 1815
Altfamilya: Alsophilinae

Altfamilya: Archiearinae

Altfamilya: Desmobathrinae
Altfamilya: Ennominae

Altfamilya: Geometrinae

Altfamilya: Larentiinae

Altfamilya: Oenochrominae
Altfamilya: Orthostixinae

Altfamilya: Sterrhinae
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2.1.1 Geometridae Familyasinin Genel Ozellikleri

Geometridae familyasi, Lepidoptera takiminin tiir bakimindan en zengin familyasidir.
Cogunlukla gece aktif (nocturnal) tiirler olmakla birlikte giindiiz aktif olan (diurnal)
tiirleri de icermektedir. Hem erginleri hem de larvalar1 oldukca etkili kamuflaj
yeteneklerine sahiptir. Disiler yumurtalarini larvalarin kolayca beslenebilecegi yerlere,
dal ve yaprak altlarina toplu halde veya nadiren tek tek birakirlar. 1 yilda verdikleri dol
sayist tlirlere gore degismekle beraber bir (univoltin), iki (bivoltin) veya cok sayida

(polivoltin) olabilir (Hausmann 2001).

Geometrid tiirleri genellikle polifag tiirler olup monofag ve oligofag tiirler de
bulunmaktadir. Erginler su ve ¢igek nektarlari ile beslenirken larvalar ise genis konukg¢u
dizine sahiptir. Geometrid larvalar1 agag¢ ve ¢ali formundaki bitki tiirlerinde ve orman
agaclarinda yayilis gostermektedir. Tiirkiye orman kusagi geometridler i¢in uygun yasam
alani olusturmaktadir. Baz1 orman agaglarina akraba olan ve Rosaceae, Salicaceae gibi
familyalara ait meyve agaglarinda ¢ok sayida geometrid larvalarinin bulundugu
bildirilmistir. Bu sebeple, birgok geometrid tiirinii gesitli tarim alanlarinda gérmek
miimkiindiir (Kemal ve Seven 2013). Larvalar yumusak ve sert ¢cekirdekli meyve agaglari,
mese, giirgen, findik, kayin, sogiit, karaagag, kizilagag, akcaaga¢ ve ¢cam gibi yapragini
doken ve dokmeyen orman agaclari, birgok kiiltiir bitkisi ve yabanci otlarda beslenerek
zarar meydana getirirler (Healt 1983, Toros 1992, Okyar 1995, Canak¢ioglu ve Mol
1998).

Erginleri genellikle narin yapili, kanatlar1 olduk¢a genis, ¢cogunlukla dalgali karigik
cizgilere sahiptir. Zayif ugucudurlar ve zikzak seklindeki ucuslari nedeniyle kolayca
tanmirlar. Kanat desenleri ve renkleri sayesinde bulunduklari ortamdaki tas, agac govdesi
ve toprak gibi yiizeylerde ¢ok iyi kamufle olurlar. Bazi tiirlerde eseysel dimorfizm
goriiliir. Hortumlar1 (proboscis) ¢ogunda iyi gelismistir fakat bazi tiirlerde tamamen

korelmistir. (Kansu 1999). Geometrid bireyleri anten ile birlesik g6z arasinda bulunan
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sert kil demetleri (chactosema) ve abdomenin birinci segmentinde bulunan timpanal
organ sayesinde kolayca ayirt edilebilirler (Hausmann 2001). Morfolojik olarak yakin
taksonlarin (Ideae, Sterrhinae, Eupitheciae gibi) ayriminda erkek dis genital yapilariyla
birlikte abdomendeki tergit/sternit yapilarmin gézlemlenmesi gerekir. Son yillarda

yapilan molekiiler teshisler bu gibi sorunlarin ¢éziilmesine katki saglamistir (Kemal ve
Seven 2013).
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Sekil 2.1 Geometridae familyasinin kanat bantlar1 (Hausmann 2001) ve damar yapilari
(Leraut 2009)

Birgok tiirde iki kanat bulunurken bazi tiirlerin (Agriopis ve Erannis) disi bireylerinde
kanatlar korelmistir. Kanat damarlanmasi alt familyalarin teshisinde oOnemli rol
oynamaktadir. On kanatlarda areole’nin bulunma durumu, varsa saysi, arka kanatlarda

M2 damarmin varligi, Sc+R1 birlesip birlesmeme durumu alt familya teshisinde
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kullanilan en belirgin 6zelliklerdir (Hausmann 2001). Bu tez ¢alismasinda teshisi yapilan

tiirlerin bulundugu alt familyalarin kanat yapilar1 agagidaki gibidir;

Sekil 2.2 Geometrinae alt familyasina ait kanat damarlanmasi (Hausmann 2001).

Geometrinae alt familyasina ait bireylerin rengi genellikle yesildir. On kanatta cogunlukla
areole bulunmaz. R1 ve R2-R5 genelde ayr hiicreden ¢ikar. M2 tiip seklindedir ve M1
damarma daha yakin konumdadir. Arka kanatta Rs, Sc+R1 ile kisa bir sekilde

birlesmistir.

Sekil 2.3 Ennominae alt familyasina ait kanat damarlanmasi1 (Hausmann 2001).
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Ennominae alt familyasindaki erginlerin arka kanatlarinda M2 yoktur. Sc+R1 damarlart

birlesmemistir.

Sekil 2.4 Larentinae alt familyasina ait bireylerdeki kanat damarlanmasi (Hausmann

2001).

Larentinae alt familyas1 erginlerinin 6n kanatlarinda 1 ya da 2 adet areole vardir. M2

damari arka kanatlarda tiip seklini almigtir.

Sekil 2.5 Sterrhinae alt familyasina ait kanat damarlanmas1 (Hausmann 2001).
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Sterrhinae alt familyasinda, 6n kanatlarda areole bulunur ve radial damarlanma goriiliir.
Arka kanatlarda M2 tiip seklindedir. Sc+R1 hiicre uzunlugunun 2’e yakin bir kisimda
birlesiktir.

Lepidopter larvalarinin genellikle thoraksin 3 segmentinde (T1, T2, T3) 3 ¢ift normal
bacak, abdomenin 4 segmentinde (A3, A4, A5, A6) 4 ¢ift yalanci bacaklar1 bulunur. Fakat
Geometridae larvalarinda (Archiearinae alt familyasi hari¢) abdomenin A3-A5
segmentlerinde yalancit bacak bulunmaz. Larvalar thoraksta 3 cift, abdomen A6 ve
A9+A10 segmentinde 2 ¢ift olmak iizere toplam 5 ¢ift bacaga sahiptir (Sekil 2.6). Bu
sebeple larvalar hareket esnasinda 6nce 6n bacaklartyla bir yere tutunur daha sonra arka
bacaklarin1 6n bacaklarinin arkasina ¢eker. Bu karakteristik yiiriiyiiglerinden dolay1

Geometrid larvalart ‘mithendis tirtil” olarak adlandirilirlar (Hausmann 2001) (Sekil 2.7).

Sekil 2.7 Lycia zonaria larvas: (Anonymous 2018).
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Geometridae larvalari tipki erginlerde oldugu gibi kamuflaj yetenegine sahiptir. Mimesis
olarak adlandirilan bu kamuflaj yontemi, avcinin ¢evrede ilgisini gekmeyen herhangi bir
nesneye benzemesi suretiyle avcisindan korunmasi seklindedir. Geometrid lavalar: ise
sekil 2.8’de oldugu gibi sadece abdomen bacaklari {izerinde durabilirler ve kendilerini
dal parcalarina benzeterek oldugu yerde uzun siire kalabilirler, bu sayede diismanlarindan

korunurlar (Gullan ve Cranston 2012).

Sekil 2.8 Hypomecis sp. larvast (Anonymus 2017).

Geometridae bireyleri tam bagkalagim gegirirler. Pupanin biiyiikliigii ve rengi tiirlere gore
degisiklik gostermektedir. Genel olarak toprakta, catlak ve yariklarda bulunurlar.
Geometridae familyasinda mumya tipi pupa goriiliir. Pupa doneminde anal bolgede
bulunan cremaster yapisi alt familya teshislerinde kullanilir (Hausmann 2001) (Sekil 2.9).
Bazi tiirlerde pupa 1-2 hafta igerisinde agilmasina ragmen bazilarinda bu siire birkag yili

bulabilmektedir (Koyuncu 2011).
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Sekil 2.9 Geometridae familyasina ait cremaster yapisi (Hausmann 2001).
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3. MATERYAL VE YONTEM

3.1 Orneklerin Toplanmasi

Ornekler farkli tarihlerde Ankara ilinin Akyurt, Kalecik ve Polatl ilgelerinden

toplanmustir. Arazi ¢alismalarinda orneklerin yakalanmasi amaciyla Robinson tuzagi

temel alinarak gelistirilen 151k tuzaklari kullanilmistir. Isik kaynagi olarak 8W giiciinde

“black light” fliioresan lambadan yararlanilmistir. Orneklerin dldiiriilmesinde etil asetat,

kavanoz igerisine konulmus ve bir fitil yardimi ile tuzak haznesine buharlagsmasi

saglanmistir. Arazi calismalar1 2020 yilinda ay 1s18inin olmadigi periyotlarda Mayis-

Eyliil aylarinda gerceklestirilmistir.
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Sekil 3.1 Orneklerin toplandigi konumlar
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Cizelge 3.1 Orneklerin toplandis iller

Il Tige Koordinatlar Yiikseklik | Ornekleme
Tarihi
Akyurt 40°10°20’K | 33°05°26’ D | 1118 m 27.05.2020
Kalecik 40°06°35’K | 33°25’41”D | 720m 16.09.2020
Polath 39°46°31’K | 32°07°58”’D | 1200 m 21.05.2020
Kalecik 40°06°35’K | 33°25’41”’D | 720 m 27.06.2020
Polath 39°46°31’K | 32°07°58”’D | 1200 m 27.06.2020
Akyurt 40°10°20”’K | 33°05°26>’ D | 1118 m 17.07.2020
ANKARA
Akyurt 40°10°20’K | 33°05°26’ D | 1118 m 19.08.2020
Polath 39°46°31°K | 32°07°58’D | 1200 m 17.07.2020
Akyurt 40°10°20”’K | 33°05°26”’ D | 1118 m 15.09.2020
Polath 39°46°31’°K | 32°07°58”’D | 1200 m 15.09.2020
Akyurt 40°10°20’K | 33°05°26’ D | 1118 m 21.05.2020
Kalecik 40°06°35’K | 33°25’41”D | 720m 21.05.2020

3.2 DNA izolasyonu

e DNA izolasyonu E.Z.N.A. Bocek DNA Kit (Omega Bio-tek) kullanilarak

yapilmustir.

e 1,5 ml’lik tlipler igerisine izolasyon yapilacak bocekler yerlestirilip tizerlerine 350

ul CTL Buffer ve 25 pl Proteinaz K sollisyonu eklenmistir. Vorteks yardimiyla

karistirilip 60°C su banyosunda 30 dk bekletilmistir.

e Bekletilen drneklerin tizerine 350 ul kloroform izoamil alkol (24:1) eklenerek

vortex cihazi ile karigtirildiktan sonra 10,000xX g’de, oda sicakliginda 2 dk

santrifiije tabi tutulmustur.
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Santrifiij edilen 6rneklerin {istiinde olusan list faz pipet ile yeni tiiplere aktarilarak
alinan fazin hacmi kadar BL Buffer ve 2 ul RNase A eklenip 15 sn vorteksle
karigtirilmastir.

Karistirilan 6rnekler 70°C de 10 dk bekletilmistir. Bekletilen Grneklere birer
hacim %100 ethanol eklenip 15 sn vorteksle karigtirilmstir.

Ornekler daha dnce hazirlanan mavi filtreleri igeren toplama tiiplerine aktarilarak
oda sicakliginda maksimum hizda 1 dk santrifiij edilmistir.

Santrifiij cihazindan alinan tiiplerin igerisindeki filtreler hazirlanan yeni toplama
tiiplerine aktarilmistir.

Tiiplere 500 ul HBC Buffer ekleyerek oda sicakliginda 1 dk maksimum hizda
santrifiij edilmistir.

Santrifiij edilen 6rneklerdeki filtreler yeni toplama tiiplerine aktarilmis ve iizerine
700 ul DNA Wash Buffer eklendikten sonra oda sicakliginda 1 dk maksimum
hizda santrifiij edilmistir.

Santrifiij edilen 6rneklere bir 6nceki adim tekrar uygulanmaigtir.

Tiiplerden alinan filtreler yeni toplama tiiplerine aktarilarak oda sicakliginda 2 dk
maksimum hizda santrifiij edilmistir.

Tiiplerdeki filtreler 1,5 ml’lik mikrosantrifiij tiiplerine yerlestirilmis, lizerlerine
daha onceden 70°C bekletilmis Elution Buffer’dan 35 pl eklenmis ve oda
sicakliginda bekletilmistir.

Bekletilen 6rnekler oda sicakliginda 1 dk maksimum hizda santrifiij edilmistir.
Tiiplerin i¢inde bulunan sivi pipet yardimi ile alinip ayn1 kutulardaki filtrelere
birakilmigtir. Bu islemden sonra Ornekler oda sicakliginda 2 dk bekletip,
maksimum hizda, oda sicakliginda 1 dk santrifiij edilmistir.

Tiiplerdeki filtreler atildiktan sonra 6rnekler numaralandirilip -20°C’de muhafaza

edilmistir.

21



3.3 Genomik DNA’nin PCR Yontemiyle Cogaltilmasi

izolasyondan elde edilen DNA ornekleri dgL.CO (5°-
GGTCAACAAATCATAAAGATATTGG-3%) ve dgHCO (5°-
TAAACTTCAGGGTGACCAAAAAATCA-3’) primerleri ile PCR cihazinda
cogaltilmistir (Meyer 2003). PCR reaksiyonu igin Ampliqon firmasina ait Master Mix

kullanilmistir.

PCR Reaksiyon Bilesenleri ve Miktarlart;

= 12,5 ul Taq 2x Master mix

= 0,5 10mM pl dgL.CO Primer
= 0,5 10mM pl dgHCO Primer
= 10,5 pl Saf su

= 1 pl izole edilmis DNA

PCR Amplifikasyon kosullari

95°C 5 dk

95°C 30 sn

45°C 40 sn 35 dongii
72°C 30 sn

72°C 5 dk

olacak sekilde bir program planlanmis ve bu program cercevesinde ¢ogaltma iglemi

yapilmustir.
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3.4 Agaroz Jel Elektroforezi

%1°lik agaroz jel hazirlamak i¢in 125 ml TAE Buffer ¢ozeltisine 1,5 gr agaroz eklenerek
mikrodalga firin yardimiyla tampon ¢ozelti i¢inde ¢oziilmiistiir. Mikrodalgadan ¢ikarilan
¢Ozelti biraz sogumaya birakilmis ve soguduktan sonra 5 pl pronosafe (ethidium bromite
alternatifi) eklenerek homojen bir goriiniim alana kadar karistirilmistir. Hazirlanan jel
uygun boyuttaki elektroforez tankima dokiilmiistiir. Ik kuyucuga markér (100 bp Gene
Ruler DNA ladder, Thermoscientific, USA) diger kuyucuklara PCR &rnekleri konularak
yaklasik 30 dk 100 V’da kosturulmustur. DNA goriintiileri elde etmek i¢in parafilm
tizerinde Green Loading Buffer (5x Go Taq Flexi Buffer) ile DNA pipetaj yapilarak
kuyulara yiiklendikten sonra yaklasik 10 dk 100 V’da kosturulmustur. Elde edilen bantlar
transilliminator yardimiyla goriintiilenmis, gorintilerden elde edilen veriler

kaydedilmistir.

3.5 Sekans

Seakans okumalari hizmet alim1 yoluyla gergeklestirilmistir.

3.6 Molekiiler Filogenetik Analizleri

Sekans sonucu elde edilen diziler NCBI BLAST (http://www.ncbi.nlm.nih.gov) ve
BOLD (http://www.boldsystems.org) sitelerinden standart niikleotid analizi yapilarak
veri tabanindaki tiirlere ait dizilerle kiyaslanmistir. Niikleotid analizi sonuglarinda
benzerlik oranlar1 yiiksek olan tiirler dikkate alinmigtir. Kromatogramlar ilk olarak
Bioedit 7.2.5 programinda gozle kontrol edilmistir. Analiz i¢in elde edilen diziler ile
birlikte BOLD sistemden ve NCBI veri tabanindan elde edilen diziler ile veri seti
olusturulmustur. Veri setleri, tez kapsaminda incelenen orneklere ait 48 ve NCBI ve

BOLD sistemlerine ait 230 veri seti olmak iizere toplam 278 niikleotid dizisinden
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olusmaktadir. Veri seti COI barkod bdlgesinin 665 b¢’nden olugsmaktadir. Veri setindeki
diziler Mega X programindaki Clustal W se¢enegi kullanilarak hizalanmistir. Hizalanmig

sekanslar fasta formatinda kaydedilmistir.

Filogenetik analizde mesafe analizi kullanilarak tiirler arasindaki filogenetik iliskiler
tahmin edilmeye calisilmigtir. Filogenetik agaglandirma igsleminde, Neighbor-Joining
(NJ) yontemi kullanilmistir. Saitou ve Nei (1987) tarafindan bulunan bu yontemde koksiiz
ve farklt dal uzunluklarina sahip agaclar olusturulmustur. Filogenetik agacin
giivenilirligini test etmek i¢in istatistiksel degerlendirme yapan “Bootstrapping” analizi
kullanilmistir. Tez calismasinda olusturulan topolojinin giivenilirligi 1000 tekrarl
rastgele orneklemle (bootstrap) belirlenmistir. Bu analizlerde Maksimum bilesik olasilik
(Maximum Composite Likelihood) modelinden yararlanilmistir (Tamura vd. 2004). Bu
analizlerin hepsi Mega X (Molecular Evolutionary Genetics Analysis) programinda

(Kumar vd. 2018) gerceklestirilmistir.
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4. ARASTIRMA BULGULARI

41 Genomik DNA izolasyon Sonuglar:

Ankara ili Akyurt, Kalecik ve Polatli ilgelerinden toplanan 50 6rnekten izole edilen DNA

gorintiileri ve Nanodrop cihazi ile 6l¢iilen DNA miktarlar1 asagida verilmistir.

Sekil 4.1 1-16 orneklere ait DNA goriintiisii

Sekil 4.2 17-32 orneklere ait DNA goriintiisii
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Sekil 4.3 33-50 drneklere ait DNA goriintiisii

Cizelge 4.1 Nanodrop Sonuglari

| ORNEK ADI || ng/ l || A260/280 || A260/230 |
1 |[ 170,9 || 1,92 | 2,13 |
|2 || 153,4 || 1,89 [ 1,93 \
|3 || 329,3 || 1,94 || 2,15 |
| 4 || 106,0 || 1,86 || 1,82 |
E || 96,9 || 2,00 || 1,81 \
IB || 64,3 || 1,86 || 1,80 \
|7 || 159,5 || 1,97 || 1,93 |
| 8 || 185,7 || 1,93 || 2,12 |
|9 || 159,0 || 1,90 | 1,67 |
| 10 || 164,3 || 1,96 || 1,99 \
11 |[ 349,2 |[ 1,99 | 1,78 |
| 12 || 33,6 || 1,86 || 1,48 |
| 13 | 367,0 || 1,99 | 2,17 |
| 14 || 56,9 || 1,26 || 1,00 \
| 15 || 21,2 || 1,69 | 0,5 |
| 16 || 144,3 |[ 1,94 || 2,15 \
| 17 || 49,3 | 1,80 || 1,69 \
| 18 | 10,7 | 1,62 || 0,68 |
| 19 || 62,3 || 1,92 | 1,81 \
| 20 || 16,4 |[ 2,03 || 1,48 |
| 21 333 | 1,80 | 1,23 \
| 22 | 33,2 | 1,89 || 1,48 |
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Cizelge 4.1 Nanodrop Sonuglart (Devami)

| 23 || 193,7 || 2,09 || 2,19 |
| 24 || 51,4 | 1,82 || 1,80 |
| 25 || 143,8 | 1,92 | 2,12 |
| 26 |[ 78,2 [ 1,92 | 1,89 |
| 27 || 28,6 || 1,81 || 1,38 |
| 28 | 33,6 | 1,84 || 1,44 |
[ 29 32,8 [ 1,86 | 1,74 |
[ 30 | 20,8 || 1,65 | 1,14 \
|31 | 86,7 |[ 1,91 | 1,73 \
|32 || 127,3 || 2,05 || 2,20 |
|33 | 1311 || 1,88 || 2,22 |
| 34 || 56,1 || 1,88 || 1,36 \
|35 || 69,6 || 1,88 || 1,80 \
| 36 || 155,9 || 1,90 || 2,17 |
| 37 || 28,0 || 1,79 || 1,65 |
| 38 || 84,9 | 1,91 || 2,05 |
[ 39 || 203,1 |[ 1,94 || 2,06 |
| 40 | 11 [ 1,83 [ 1,12 \
| 41 || 96,8 || 1,94 || 1,84 |
| 42 | 127,3 || 1,89 | 1,72 |
| 43 | 84,8 | 1,89 || 2,01 |
| 44 | 47,1 [ 1,86 | 1,51 |
| 45 || 38,4 || 1,89 | 1,13 |
| 46 | 12,4 || 1,87 | 1,13 |
| 47 || 151,3 || 2,00 || 2,12 |
| 48 || 169,5 || 1,95 || 2,03 \
| 49 || 54,6 [ 1,79 | 1,42 |
| 50 || 69,0 | 1,89 | 1,11 \
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4.2  Orneklere Ait PCR Sonuclari

Toplam 50 6rnekten izole edilen DNA’lar PCR yontemi ile ¢ogaltilmistir. Tiim PCR

reaksiyonlariin ¢alistigi gézlemlenmistir. Cogaltilan PCR {iriinlerinin dizi uzunlugu

ortalama 700 bp’dir. incelenen tiim iiriinlere ait PCR gériintiileri asagida verilmistir.

Sekil 4.4 1-16 6rneklere ait PCR goriintiisii

Sekil 4.5 17-32 6rneklere ait PCR goriintiisii
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Sekil 4.6 33-50 orneklere ait PCR goriintiisii

4.3 Dizi Analizine Gore Tanimlanan Tiirler

4.3.1 Rhodostrophia (Asiotrophia) auctata (Staudinger, 1879)

Sekil 4.7 Rhodostrophia auctata ergini (Hausmann 2010a).

1. Ornege ait DNA dizisi

CCCTTTATTTATTTTTGGAATTTGAGCTGGAATAATTGGGAACCTCATTAAG
TTTATTAATTCGAGCTGAATTAGGAAATCCAGGTTCATTAATTGGTGATGAT
CAAATTTATAATACTATTGTCACAGCTCATGCATTTATTATAATTTTTTTTAT
AGTTATACCTATTATAATTGGAGGATTTGGTAATTGATTAGTTCCTTTAATAT
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TAGGAGCTCCTGATATAGCTTTTCCTCGTATAAATAATATAAGATTTTGATT
ACTTCCTCCTTCAATTAGTTTATTAATTTCAAGCAGAATTGTAGAAAATGGA
GCAGGAACAGGATGAACTGTTTACCCCCCTTTATCTTCTAATATTGCTCATG
GGGGAAGTTCAGTAGATTTAGCTATTTTTTCATTACATTTAGCAGGAATTTC
CTCTATTTTAGGAGCTATTAATTTTATTACCACTATTATTAATATACGACTTA
ATAATATATCATTTGATCAATTACCTTTATTTGTTTGAGCTGTTGGTATTACT
GCATTACTACTTTTATTATCTTTACCAGTTTTAGCTGGAGCTATTACTATATT
ATTAACAGACCGAAATTTAAATACTTCATTTTTCGATCCTGCAGGAGGAGGA
GATCCAATTCTTTATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTTT
AAA

Job Title 1310632_A6_A6+1-PRIMER Filter Results
Organism o7 o 2

+ Add organism

AB_AB+1-PRIMER Percent Identity E value Query Coverage
Molecule type  dna to to to

Query Length 529 - -
o
v Summar Ahgnments AXONOM!

Sequences producing significant alignments Download ~ [m3 Selectcolumns ~ Show 100V | @

[CE<H<R<]

Sekil 4.8 1. Ornegin NCBI sonucu

ATTTTATTTATTTTTGGGAATTTGAGCTGGAATAATTGGGAACCTCATTAAG
TTTATTAATTCGAGCTGAATTAGGAAATCCAGGTTCATTAATTGGTGATGAT
CAAATTTATAATACTATTGTCACAGCTCATGCATTTATTATAATTTTTTTTAT
AGTTATACCTATTATAATTGGAGGATTTGGTAATTGATTAGTTCCTTTAATAT
TAGGAGCTCCTGATATAGCTTTTCCTCGTATAAATAATATAAGATTTTGATT
ACTTCCTCCTTCAATTAGTTTATTAATTTCAAGCAGAATTGTAGAAAATGGA
GCAGGAACAGGATGAACTGTTTACCCCCCTTTATCTTCTAATATTGCTCATG
GGGGAAGTTCAGTAGATTTAGCTATTTTTTCATTACATTTAGCAGGAATTTC
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CTCTATTTTAGGAGCTATTAATTTTATTACCACTATTATTAATATACGACTTA
ATAATATATCATTTGATCAATTACCTTTATTTGTTTGAGCTGTTGGTATTACT
GCATTACTACTTTTATTATCTTTACCAGTTTTAGCTGGAGCTATTACTATATT
ATTAACAGACCGAAATTTAAATACTTCATTTTTCGATCCTGCAGGAGGAGGA
GATCCAATTCTTTATCAACATTTATTTTGATTCTTTGGTCACCTGGAAGTTTA
AAA

Job Title 1310545_F7_F7+14-PRIMER Filter Results
RID BRUSHWY7013 Search expires on 06-07 05:14 am Download All v
Organism oy (0p 20 wil appear exclude

Program BLASTN @ g Y top 20
Database nt  Seedetails v y

- = + Add organism
Query ID Ic|Query_53513
Description 1310545_F7_F7+14-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to

Query Length 555

Other reports Distance tree of results MSA viewer © m
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [ Selectcolumns ¥ Show | 100V | @

select all 100 sequences seiected

g of results  EEEMSA Viewer

Bhodo: hia suctata voucher BC ZSM
Rhodo:

Sekil 4.9 14. Ornegin NCBI sonucu

Diinyadaki yayilis1: Tiirkiye, Irak, Iran

Tiirkiye’deki yayilisi: Adana, Amasya, Ankara, Bingdl, Bitlis, Erzincan, Erzurum,
Glimiishane, Kayseri, Konya, Kiitahya, Malatya, Kahramanmaras, Mus, Nevsehir, Nigde,
Siirt, Sinop, Sivas, Trabzon, Tunceli, Van, Bayburt, Karaman, Kirikkale, Igdir, Feke,
Kizilcahamam, Adilcevaz, Aygir Golii, Siiphan Dagi, Pazaryolu, Darende, Kale,
Ulukisla, Sirvan, Macka, Bahgesaray, Mengene Dagi, Catak, Gevas, Artos Dagi,
Giirpinar, Edremit, Tusba, (Kogak ve Kemal 2018).

Konukgulari: Bilinmiyor.
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4.3.2 Peribatodes rhomboidaria (Denis & Schiffermiiller, 1775)

Sekil 4.10 Peribatodes rhomboidaria ergini (Hausmann 2010Db).

2. Ornege ait DNA dizisi

CCATATTTATTTTTGGGAATTTGAGCTGGAATAGTGGGAACTTCATTAAGAT
TATTAATTCGAGCAGAATTAGGTAATCCAGGATCTTTAATTGGAGATGATCA
AATTTATAATACTATTGTAACTGCTCATGCTTTCATCATAATTTTTTTTATAG
TTATACCAATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATATT
AGGAGCTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTA
TTACCCCCCTCTATTACCCTTTTAATTTCAAGAAGAATTGTAGAAAATGGGG
CTGGAACTGGATGAACAGTCTATCCACCATTATCTTCTAATATTGCTCATGG
AGGAAGCTCCGTAGACTTAGCAATTTTTTCTTTACATTTAGCTGGTATTTCAT
CAATTTTAGGAGCTATTAATTTTATTACAACAATTATTAATATACGATTAAA
TAATTTATCATTTGATCAAATACCATTATTTGTTTGATCTGTGGGTATTACAG
CATTTTTATTATTGTTATCTTTACCAGTACTAGCTGGAGCTATTACTATATTA
TTAACTGATCGAAATTTAAATACTTCATTTTTTGATCCAGCAGGAGGAGGTG
ATCCTATTCTTTATCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTTAA
A
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Job Title 1310533_B6_B6+2-PRIMER Filter Results

RID BPU2DPMF013 Search expires on 06-06 20:04 pm Download All v —
Organism only top 20 will appear ‘7l exclude

Program BLASTN @ Citation v - -

Database nt Soodelais ‘ Type common name, binomial, taxid or group name |
=+ Add organism

Query ID Icl|Query_33329

Description 1310533_B6_B6+2-PRIMER Percent Identity E value Query Coverage

Molecule type dna ’ ‘ to ‘ ‘ ’ ‘ to | ‘ ‘ ‘ to ‘ ‘

Query Length 608

Other reports  Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download “ [ Select columns ¥  Show | 100V | @
select all 100 sequences selected GenBank Graphics Distance tree of results  [EMMSA Viewer
.10 - Max Total Query E Per. Acc.
Descript Scientific N; ;
Rl CeMISNaME  Seore Score Cover value Ident | Len = Accession
v T = - = =

Peribatodes rhomboidaria voucher TTEU006 cytochrome c oxidase subunit | (COI) gene, partial cds; mitochond... Peribatodes rho 1097 1097 100% 0.0 100.00% 1430 MK739447.1

Peribatodes rhomboidaria voucher BC ZSM Lep 59067 cytochrome oxidase subunit 1 (COl) gene, partial cds; m... Peribatodes rho 1097 1097 100% 0.0 100.00% 658

Peribatodes rl I ia voucher TLMF Lep 00498 cytochrome oxidase subunit 1 (COI) gene_partial cds; mito... Peribatodes rho... 1097 1097 100% 0.0 100.00% 658 HM425971.1

Sekil 4.11 2. Ornegin NCBI sonucu

Diinyadaki yayilist: Fas, Portekiz, Estonya, Fransa, Suudi Arabistan, Italya, irlanda,
Birlesik Krallik, Belgika, Hollanda, Liiksemburg, Almanya, Isvigre, Avusturya, Polonya,
Cekya, Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan,
Yunanistan, Tiirkiye, Azerbaycan, Giircistan, Irak, Iran, Danimarka, Isve¢, Finlandiya

Rusya, Moldova, Ukrayna, Belarus, Filistin, Liibnan, Kibris (Kogak ve Kemal 2018).

Tirkiye’deki yayilisi: Adana, Amasya, Artvin, Bolu, Burdur, Bursa, Canakkale, Edirne,
Hakkari, Hatay, Icel, Istanbul, Kars, Kastamonu, Konya, Malatya, Manisa,
Kahramanmaras, Mugla, Ordu, Siirt, Sinop, Tekirdag, Tokat, Trabzon, Van, Yalova,
Diizce, Aladag, Feke, Pozanti, Kozan, Sarigam, Tasova, Colemerik, Yiiksekova,
Antakya, Erzin, Samandagi, Yayladagi, Anamur, Aksehir, Kale, Goksun, Ortaca, Fatsa,
Persembe, Sirvan, Macka, Bahgesaray, Gevas, Artos Dagi, Tusba (Kogak ve Kemal
2018).

Konukgulari: Clematis vitalba, Ligustrum vulgare, Prunus Spinosa (Skou 1986). Vitis

spp., Hedera spp., Malus pumila, Camellia sinensis, Taxus spp. (Anonymous 2021).
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4.3.3 Isturgia hopfferaria (Staudinger, 1879)

Sekil 4.12 Isturgia hopfferaria ergini (Hausmann 2010c).

3. Ornege ait DNA dizisi

TTTATTTTTGGTATTTGAGCAGGAATAGTAGGAACATCATTAAGATTATTAA
TTCGAGCAGAATTAGGAAATCCTGGTTCATTAATTGGAGATGATCAAATTTA
TAATACAATTGTAACAGCCCATGCTTTTATTATAATTTTTTTTATAGTAATAC
CAATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATATTAGGGGC
ACCTGATATAGCATTTCCACGAATAAATAATATAAGATTTTGATTATTACCC
CCTTCTATTACTCTTTTAATTTCAAGAAGAATTGTAGAAAATGGAGCAGGAA
CAGGTTGAACTGTTTACCCACCTTTATCATCTAATATTGCTCATAGAGGTAG
TTCTGTAGATTTAGCTATTTTTTCTCTTCATTTAGCTGGTATTTCATCTATTTT
AGGAGCAATTAATTTTATTACAACTATTATTAATATACGTTTAAATAATCTC
TCTTTTGATCAAATACCTTTATTTGTTTGAGCTGTAGGTATTACTGCTTTTCT
TCTATTATTATCTTTACCTGTTTTAGCTGGAGCTATTACTATATTATTAACTG
ATCGAAATTTAAATACTTCATTTTTTGATCCTGCTGGAGGAGGAGATCCTAT
TCTTTATCAACACTTATTTTGATTCTTTGGTCACCCTGAAGTTTAAAAA
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Identification Summary Similarity Scores of Top 100 Matches

1woo
Taxonomic Level Taxon Assi ity of ) "o
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o
Qa: ects 00 & s
no
Orde epidoptes ”o
S T SO A T R Y W
Ranked Matchaes
Family Geometridse 00 s
urgia
Display Top 20 v
Top 20 Matches
Phylum Class Order Family Gonus Specios Subspecios similarity (%) Status
Arthropoda Insects Lepidopera Geometridse Estungla hopfferaria 9984 Eacty-Release
Artrropode nzects Lepidoprers Geomatridse gl suleiman %.76 EariyRelease
Arthropods Insects Lepidopters Geometridee Iscungla hoptferaria 985 Published @
stheopods nzects Lepidopters Geometridse sturgla hopferaris 98.45 Published @

Sekil 4.13 3. Ornegin BOLD sonucu

Diinyadaki yayilisi: Tiirkiye (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Amasya, Ankara, Bitlis, Bolu, Erzurum, Hakkari, Kayseri, Konya,
Nevsehir, Van, Kirikkale, Golbasi, Adilcevaz, Yiiksekova, Pinarbasi, Bahgesaray, Catak
(Kogak ve Kemal 2018).

Konukgusu: Fabaceae (Scoble ve Kriiger 2002). Cytisus, Genista, Retama, Calicotome,
Acacia, Trifolium and Vicia (Scoble ve Kriiger 2002, Redondo vd. 2009).

4.3.4 Cyclophora suppunctaria (Zeller, 1847)

Sekil 4.14 Cyclophora suppunctaria ergini (Hausmann 2010d).
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4. Ornege ait DNA dizileri

CCAAAATTTATTTTTGGGAATTTGAGCAGGAATAATTGGGAACGTCTTTAAG
CTTACTAATTCGAGCTGAATTAGGTAATCCTGGATTTTTAATTGGAGATGAT
CAAATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTTAT
AGTTATACCCATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATA
TTAGGAGCTCCCGATATAGCTTTTCCTCGAATAAATAACATAAGATTTTGAT
TATTACCTCCATCAATCACACTATTAATTTCGAGAAGAATTGTTGAAAGTGG
AGCAGGAACAGGATGAACAGTATATCCTCCTTTATCATCAAATATTGCACAT
AGAGGAAGATCAGTTGATTTAGCTATTTTTTCATTACATTTAGCAGGTATTT
CATCAATTCTTGGTGCAATTAACTTTATTACAACAATTATTAATATACGCTT
AAATAATATATCATTTGATCAATTACCATTATTTGTTTGAGCAGTAGGAATT
ACTGCTTTTTTATTATTATTATCTTTACCTGTATTAGCAGGAGCTATTACCAT
ATTATTAACAGATCGAAATTTAAATACTTCATTTTTTGATCCTTCGGGAGGT
GGTGATCCTATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAG
TTTAA

Job Title 1310535_D6_D6+4-PRIMER Filter Results
RID A 1 A
Organism o0y 100 2

Program BLASTN @
Database M Seedetails v
<+ Add organism
Query ID IcljQuory_28567
Description 1310535_D6_D6+4-PRIMER Percent identity E value Query Coverage
Molecule type  dna 1o to 1o
Query Length 599
Sequences producing significant alignments Download (=3 Select columns ~ Show | 100V | @
2 soloctall 1003 s secied aphics  Distance free of resuits  EEAMSA Viewe
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Sekil 4.15 4. Ornegin NCBI sonucu

Diinyadaki yayilisi: Tunus, Estonya, Fransa, Suudi Arabistan, Italya, Isvi¢re, Avusturya,

Polonya, Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan,
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Yunanistan, Tiirkiye, Ukrayna, iran, Suudi Arabistan, Suudi Arabistan (Kogak ve Kemal
2018).

Tiirkiye’deki yayilist: Sanlwrfa, Bolu, Hakkari, Mersin, Konya, Siirt, Kirikkale, Anamur,
Sirvan (Kogak ve Kemal 2018).

Konukgulari: Quercus pubescens (Heidemann 1996) ve Q. pyrenaica Q. robur
(Hausmann 2001) Artemisia campestris, Hippocrepis spp. ve Melilotus spp. (Patocka
1994).

4.3.5 Phaiogramma etruscaria (Zeller, 1849)

Sekil 4.16 Phaiogramma etruscaria ergini (Hausmann 2010e).

5. Ornege ait DNA dizileri

AAATTTATTTTTGGGTATTTGAGCAGGAATAATTGGGAACTTCATTAAGTTT
ATTAATTCGAGCAGAATTAGGAAATCCAGGTTCTTTAATTGGAGATGATCA
AATTTATAATACAATTGTCACTGCCCATGCCTTTATTATAATTTTTTTTATAG
TTATACCAATTATAATTGGAGGATTTGGTAATTGATTAGTACCTTTAATATT
AGGAGCTCCAGATATAGCATTTCCTCGAATAAATAATATAAGATTTTGATTA
TTACCTCCATCTCTTACTCTTTTAATTTCAAGTAGAATTGTAGAAAATGGAG
CAGGGACAGGTTGAACAGTTTATCCTCCTTTATCTTCTAATATTGCTCATGG
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AGGAAGATCAGTAGATTTAGCTATTTTTTCTTTACACTTAGCTGGAATTTCA
TCTATTTTAGGAGCTATTAATTTTATTACTACCATTATTAATATACGACTTAA
TAATTTATCATTTGATCAAATACCTTTATTTGTTTGAGCAGTAGGAATTACA
GCATTTTTATTATTATTATCTTTACCAGTATTAGCAGGAGCCATTACTATATT
ATTAACTGACCGAAATTTAAATACTTCATTTTTTGACCCAGCTGGAGGAGGA
GATCCAATTTTATATCAACATTTATTTTGATTCTTTGGTCACCTGGAAGTTTA
AA

Job Title 1310636_E6_E6+5-PRIMER Filter Results
RID RAEN2TWO13 Searcn expre A 7
Program BLASTN © PR Organism 01 o0 20w appes L
Database
Query ID + Add organism
Description 1310536_E6_E6+5-PRIMER Percent Identity E value Query Coverage
Molecule type  dna o 10 1o
Query Length 505
Other reports tance tree of results MSA viewer @ m
Sequences producing significant alignments Download ~ [ Selectcolumns ~ Show | 100Y | @
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Sekil 4.17 5. Ornegin NCBI sonucu

Diinyadaki yayilis1: Cezayir, Tunus, Portekiz, Estonya, Fransa, Suudi Arabistan, italya,
Malta, Belgika, Isvicre, Avusturya, Polonya, Cekya, Slovakya, Romanya, Yugoslavya,
Arnavutluk, Bulgaristan, Yunanistan, Tiirkiye, Irak, Rusya, Kibris, Suriye, iran,

Azerbaycan, Ermenistan, Giircistan, Liibnan, Filistin, Cin (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Amasya, Bolu, Bursa, Canakkale, Diyarbakir, Giresun,
Hatay, Isparta, Mersin, Kirklareli, Konya, Malatya, Kahramanmaras, Ordu, Siirt,
Trabzon, Van, Igdir, Osmaniye, Aladag, Feke, Kozan, Sarigam, Hazro, Sebinkarahisar,
Samandagi, Aksehir, Kale, Persembe, Sirvan, Magka, Bahgesaray, Catak, Gevas,
Edremit, Aralik, Diizi¢i (Kogak ve Kemal 2018).
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Konukgulari: Umbelliferae, Ferula communis, Paliurus spp., (Schwingenschuss ve
Wagner 1926), Rubus caesius, Peucedanum spp., Bupleurum spp., Foeniculum spp.,
Althaea spp., (Wiltshire 1957), Lotus subbiflorus (Gumppenberg 1892), Clematis vitalba,
Quercus ilex, Rosmarinus officinalis (Dantart 1990, Rebel 1910, Forster ve Wohlfahrt

1981), Taraxacum officinale ve Daucus carota (Hausmann 2001).

4.3.6 Scopula marginepunctata (Goeze, 1781)

Sekil 4.18 Scopula marginepunctata ergini (Huemer 2011).

6. Ornege ait DNA dizisi

[TTTCTCTTTTGGAACTTTGAGCGGGAATAGTGGGAACTTCATTAAGATTAT
TAATTCGAGCTGAATTAGGAAACCCTGGATCTTTAATTGGAGATGATCAAAT
TTATAATACTATTGTAACAGCCCATGCTTTTATTATAATTTTTTTTATAGTTA
TACCCATTATAATTGGAGGTTTTGGAAATTGGTTAGTTCCATTAATGTTGGG
AGCTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTATTA
CCTCCCTCTTTAACTTTATTAATTTCAAGAAGAATCGTAGAAAATGGAGCAG
GAACTGGATGAACTGTTTACCCTCCTTTATCATCTAATATCGCTCATGGAGG
AAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCTGGAATTTCTTCAA
TTTTAGGAGCCATTAATTTTATTACAACTATTATTAATATACGATTAAATAA
CATATCATTTGATCAACTACCTTTATTTGTTTGAGCTGTAGGTATTACTGCAT

TTTTACTTTTATTATCATTACCTGTATTAGCTGGAGCTATTACAATATTATTA
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ACAGATCGAAATTTAAATACTTCATTTTTTGACCCTGCTGGAGGGGGAGATC
CAATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGAGAAT

Job Title 1320947_B4_F6+6-PRIMER Filter Results
RID A
Program BLASTN® Citaton v Organism y fop 2
Database nt  See details v
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Sekil 4.19 6. Ornegin NCBI sonucu

11. Ornege ait DNA dizisi

AATTTTATTTTTGGGAATTTGAGCGGGAATGGTGGGAACTTCATTAAGATTA
TTAATTCGAGCTGAATTAGGAAACCCTGGATCTTTAATTGGGGATGATCAAA
TTTATAATACTATTGTAACAGCCCATGCTTTTATTATAATTTTTTTTATAGTT
ATACCCATTATAATTGGAGGTTTTGGAAATTGATTAGTTCCGTTAATGTTGG
GAGCTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTATT
ACCTCCCTCTTTAACTTTATTAATTTCAAGAAGAATCGTAGAAAATGGAGCA
GGAACTGGATGAACTGTTTACCCTCCTTTATCATCTAATATCGCTCATGGGG
GAAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCTGGAATTTCTTCA
ATTTTAGGAGCCATTAATTTTATTACAACTATTATTAATATACGATTAAATA
ACATATCATTTGATCAACTACCTTTATTTGTTTGAGCTGTGGGTATTACTGCA
[TTTTACTTTTATTATCATTACCTGTATTAGCTGGAGCTATTACAATATTATT
AACAGATCGAAATTTAAACACTTCATTTTTTGACCCTGCTGGAGGGGGAGAT
CCAATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTTTAAA
AAA
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Sekil 4.20 11. Ornegin NCBI sonucu

12. Ornege ait DNA dizisi

TTTGAAGCGGGAATAGTGGGAACTTCATTAAGATTATTAATTCGAGCTGAAT
TAGGAAACCCTGGATCTTTAATTGGAGATGATCAAATTTATAATACTATTGT
AACAGCCCATGCTTTTATTATAATTTTTTTTATAGTTATACCCATTATAATTG
GAGGTTTTGGAAATTGATTAGTTCCATTAATGTTGGGAGCTCCTGATATAGC
TTTCCCCCGAATAAATAATATAAGATTTTGATTATTACCTCCCTCTTTAACTT
TATTAATTTCAAGAAGAATCGTAGAAAATGGAGCAGGAACTGGATGAACTG
TTTACCCTCCTTTATCATCTAATATCGCTCATGGAGGAAGATCTGTAGATTT
AGCAATTTTTTCCTTACATTTAGCTGGAATTTCTTCAATTTTAGGAGCCATTA
ATTTTATTACAACTATTATTAATATACGATTAAATAACATATCATTTGATCA
ACTACCTTTATTTGTTTGAGCTGTAGGTATTACTGCATTTTTACTTTTATTAT
CATTACCTGTATTAGCTGGAGCTATTACAATATTATTAACAGATCGAAATTT
AAATACTTCATTTTTTGACCCTGCTGGAGGGGGAGATCCAATTTTATATCAA
CATTTATTTTGATTCTTTGGTCACCCTGGAAGTTTAAA
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Job Title 1310543_D7_D7+12-PRIMER Filter Results
RID BRTBPZARO16 Search expires on 06-07 0658 am  Download All v
exclude

Program BLASTN @ Citation v Organism only top 20 wil appear

Database nt See details v
<+ Add organism
Query ID IcljQuery_54261
Description 1310543_D7_D7+12-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to

Query Length 606
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Sekil 4.21 12. Ornegin NCBI sonucu

19. 6rnege ait DNA dizisi

TTTATTTTTGGGAATTTGAGCAGGAATGGTGGGAACTTCATTAAGATTATTA
ATTCGAGCTGAATTAGGAAACCCTGGATCTTTAATTGGGGATGATCAAATTT
ATAATACTATTGTAACAGCCCATGCTTTTATTATAATTTTTTTCATAGTTATA
CCCATTATAATTGGAGGTTTTGGAAATTGATTAGTTCCGTTAATGTTGGGAG
CTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTATTACC
TCCCTCTTTAACTTTATTAATTTCAAGAAGAATCGTAGAAAATGGAGCAGGA
ACTGGATGAACTGTTTACCCTCCTTTATCATCTAATATCGCTCATGGGGGAA
GATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCTGGAATTTCTTCAATT
TTAGGAGCCATTAATTTTATTACAACTATTATTAATATACGATTAAATAACA
TATCATTTGATCAACTACCTTTATTTGTTTGAGCTGTAGGTATTACTGCATTT
TTACTTTTATTATCATTACCTGTATTAGCTGGAGCTATTACAATATTATTAAC
AGATCGAAATTTAAATACTTCATTTTTTGACCCTGCTGGAGGGGGAGATCCA
ATTTTATATCAACATTTATTTTGATTCTTTGGTCACCTGAAGTTTAA
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Job Title 1310550_C8_C8+19-PRIMER Filter Results

RID BTHOKGSTQ16 Search expires on 06-07 20:48pm Download All v
100 20 et a0 exclude
Program BLASTN@  Citation v Organism_ony top 20 vail appea
Database nt See details v X
+ Add organism

Query ID Icl|Query_32689
Description 1310550_C8_C8+19-PRIMER Percent Identity E value Query Coverage
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Query Length 609 3 =
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cip

Scopula marginey ata vouchar
Sekil 4.22 19. Ornegin NCBI sonucu
21. Ornege ait DNA dizisi
[ TTATTTATTTTTGGGAATTTGAGCGGGAATAGTGGGAACTTCATTAAGATT

ATTAATTCGAGCTGAATTAGGAAACCCTGGATCTTTAATTGGAGATGATCAA
ATTTATAATACTATTGTAACAGCCCATGCTTTTATTATAATTTTTTTTATAGT
TATACCCATTATAATTGGAGGTTTTGGAAATTGGTTAGTTCCATTAATGTTG
GGAGCTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTAT
TACCTCCCTCTTTAACTTTATTAATTTCAAGAAGAATCGTAGAAAATGGAGC
AGGAACTGGATGAACTGTTTACCCTCCTTTATCATCTAATATCGCTCATGGA
GGAAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCTGGAATTTCTTC
AATTTTAGGAGCCATTAATTTTATTACAACTATTATTAATATACGATTAAAT
AACATATCATTTGATCAACTACCTTTATTTGTTTGAGCTGTAGGTATTACTGC
ATTTTTACTTTTATTATCATTACCTGTATTAGCTGGAGCTATTACAATATTAT
TAACAGATCGAAATTTAAATACTTCATTTTTTGACCCTGCTGGAGGGGGAGA
TCCAATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTTAA
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Sekil 4.23 21. Ornegin NCBI sonucu

24. Ornege ait DNA dizisi

CCAAATTTATTTTTGGGAATTTGAGCGGGAATGGTGGGAACTTCATTAAGAT
TATTAATTCGAGCTGAATTAGGAAACCCTGGATCTTTAATTGGGGATGATCA
AATTTATAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTCATAG
TTATACCCATTATAATTGGAGGTTTTGGAAATTGATTAGTTCCGTTAATGTT
GGGAGCTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTA
TTACCTCCCTCTTTAACTTTATTAATTTCAAGAAGAATCGTAGAAAATGGAG
CAGGAACTGGATGAACTGTTTACCCTCCTTTATCATCTAATATCGCTCATGG
GGGAAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCTGGAATTTCTT
CAATTTTAGGAGCCATTAATTTTATTACAACTATTATTAATATACGATTAAA
TAACATATCATTTGATCAACTACCTTTATTTGTTTGAGCTGTAGGTATTACTG
CATTTTTACTTTTATTATCATTACCTGTATTAGCTGGGGCTATTACAATATTA
TTAACAGATCGAAATTTAAATACTTCATTTTTTGACCCTGCTGGAGGGGGAG
ATCCAATTTTATATCAACATTTATTTTGATTCTTTGGTCACC
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Job Title 1310555_H8_H8+24-PRIMER Filter Results
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Database nt See details v
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Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [ Select columns ¥ Show | 100V | @

82 select all 100 saquences seiected ree of results  [EEAMSA Viewer

Scopula marginspunctata voucher BC ZSM Lep 49347 cytochrome oxid bunit 1(COI) gena partial cds. mit - Scopulamargine . 919 919 100% 00 9923% 658 KF8074301

Sekil 4.24 24. Ornegin NCBI sonucu

28. Ornege ait DNA dizisi

TTTATTTTTGGGAATTTGAGCGGGAATGGTGGGAACTTCATTAAGATTATTA
ATTCGAGCTGAATTAGGAAACCCTGGATCTTTAATTGGGGATGATCAAATTT
ATAATACTATTGTAACAGCCCATGCTTTTATTATAATTTTTTTCATAGTTATA
CCCATTATAATTGGAGGTTTTGGAAATTGATTAGTTCCGTTAATGTTGGGAG
CTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTATTACC
TCCCTCTTTAACTTTATTAATTTCAAGAAGAATCGTAGAAAATGGAGCAGGA
ACTGGATGAACTGTTTACCCTCCTTTATCATCTAATATCGCTCATGGAGGAA
GATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCTGGAATTTCTTCAATT
TTAGGAGCCATTAATTTTATTACAACTATTATTAATATACGATTAAATAACA
TATCATTTGATCAACTACCTTTATTTGTTTGAGCTGTAGGTATTACTGCATTT
TTACTTTTATTATCATTACCTGTATTAGCTGGAGCTATTACAATATTATTAAC
AGATCGAAATTTAAATACTTCATTTTTTGACCCTGCTGGAGGAGGAGATCCA
ATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTTTAAAA
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Job Title 1310559_D9_D9+28-PRIMER Filter Results

RID BTNGPZRBO13 Search expires on 06-07 21:59 pm  Download All v

Organism 09y [op 20 will appear exclude
Program BLASTN@ Citatio o y top 20
Database nt  See details v
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Scopula marginepunclata voucher BC ZSM Lep 49347 cvtochrome oxidase subunit 1(COI) gsne partial cds mi . Scopula maralne .. 902 902

Sekil 4.25 28. Ornegin NCBI sonucu

Diinyadaki yayilis1: Fas, Cezayir, Tunus, Portekiz, Estonya, Fransa, italya, Malta, irlanda,
Birlesik Krallik, Belgika, Hollanda, Liiksemburg, Almanya, Isvigre, Avusturya, Polonya,
Cekya, Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan,
Yunanistan, Kibris, Tiirkiye, Ermenistan, Giircistan, Azerbaycan, Irak, Iran, Danimarka,
Isveg, Letonya, Litvanya, Rusya, Moldova, Ukrayna, Belarus, Cin, Liibnan, Filistin,
Mogolistan (Kocak ve Kemal 2018).

Tirkiye’deki yayilisi: Adana, Adiyaman, Amasya, Ankara, Bitlis, Bolu, Bursa,
Canakkale, Diyarbakir, Edirne, Erzincan, Hakkari, Icel, Istanbul, Izmir, Kayseri,
Kirklareli, Konya, Malatya, Kahramanmaras, Ordu, Siirt, Sivas, Tekirdag, Tokat,
Trabzon, Van, Kirikkale, Igdir, Osmaniye, Diizce, Feke, Kozan, Pozanti, Kédhta, Nemrut
Dagi, Tasova, Beypazari, Ahlat, Kulp, Yiiksekova, Anamur, Aksehir, Darende,
Persembe, Sirvan, Macka, Bahgesaray, Catak, Gevas, Artos Dagi, Edremit, Tusba
(Kogak ve Kemal 2018).

Konukgulari: Gypsophila struthium (Redondo vd. 2001), Thymus serpyllum (Schneider
1939, Ebert 2001), Teucrium montanum, Thymus serpyllum, Origanum vulgare,
Teucrium montanum, Glechoma hederacea, Stachys recta, Artemisia vulgaris, Achillea

millefolium, Hippocrepis comosa, Vicia spp., Gypsophila repens, Stellaria spp., Plantago
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spp., Galium spp., Filipendula ulmaria, Potentilla reptans, Polygonum aviculare,
Valeriana spp. (Rebel 1910, Lhomme 1935, Allan 1949, Bergmann 1955, Skinner 1984,
Ebert 2001), Sedum album, S. telephium, S. reflexum (Bergmann 1955) Taraxacum
officinale, Polygonum aviculare, Salvia pratensis, Lactuca sativa, Achillea millefolium,
Stellaria media, Galium mollugo, G. verum, Trifolium, Geranium, Vicia spp. (Guenée
1858, Urbahn ve Urbahn 1939, Schneider 1939, Allan 1949, Bergmann 1955, Hausmann
ve Miller 2000, Ebert 2001).

4.3.7 Protorhoe unicata (Guenée 1858)

Sekil 4.26 Protorhoe unicata ergini (Hausmann 2010f).

7. Ornege ait DNA dizisi

AATATTTATTTTTGGGAATTTGAGCAGGAATAATTGGGGACTTCTTTAAGTT
TATTAATTCGAGCTGAATTAGGAAACCCAGGATCTTTAATTGGTGATGACCA
AATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTTATAG
TAATACCAATTATAATTGGTGGATTTGGAAATTGATTAATTCCTTTAATACT
TGGAGCTCCCGATATAGCTTTCCCGCGAATAAATAATATAAGATTTTGATTA
TTACCTCCTTCAATTACTTTACTAATTTCAAGAAGAATTGTAGAAAACGGAG
CAGGAACAGGTTGAACTGTCTACCCCCCATTATCTTCAAATATTGCTCACAG
AGGAAGTTCTGTAGATTTAGCTATTTTTTCTTTACACTTAGCAGGAATTTCTT
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CAATTTTAGGAGCTATCAACTTTATTACAACTATTATTAATATACGTCTTAAT
AATATATTTTTTGATCAACTCCCATTATTTGTTTGAGCTGTAGGAATTACAGC
ATTTTTATTATTACTATCTTTACCAGTTTTAGCAGGAGCTATTACTATATTAT
TAACAGATCGAAATTTAAATACATCATTTTTTGACCCTGCTGGAGGAGGAG
ATCCAATTTTATACCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTTTA
AA

Job Title 1310538_G6_G6+7-PRIMER Filter Results
RID BRMA4JSZ1013 Seach expires on 06-07 03:.29am Download All v
Organism o0y 100 20 Wil appes exclude

Program BLASTN® Cilation v ga 2 7.
Database nt  See details v Ar

= + Add organism
Query ID Ici|Query_45917
Description 1310538_G6_G6+7-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to

Query Length 519

Otherreports  Distance tree of resulls MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [ Selectcolumns ~ Show | 100V | @

select all 100 saquences selected GenBank Graphics Distance tree of results  EEMSA Viewer

Sekil 4.27 7. Ornegin NCBI sonucu

Diinyadaki yayilis1: Yugoslavya, Makedonya, Arnavutluk, Bulgaristan, Yunanistan,
Tiirkiye, Rusya, Irak, Iran, Kazakistan, Kirgizistan, Ozbekistan, Tacikistan, Ukrayna,

Azerbaycan, Ermenistan, Giircistan (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Adiyaman, Amasya, Ankara, Antalya, Bolu, Canakkale,
Cankir1, Corum, Denizli, Diyarbakir, Erzurum, Gaziantep, Hakkari, icel, Kayseri, Konya,
Manisa, Nevsehir, Siirt, Van, Aksaray, Karaman, Kirikkale, Sirnak, Osmaniye, Diizce,
Feke, Kozan, Pozanti, Sarigam, Kahta, Kizilcahamam, Kumluca, Mudurnu, Abant, llgaz,
Kargi, Hazro, Ispir, Nizip, Colemerik, Yiiksekova, Mut, Aksehir, Karapinar, Urgiip,
Baykan, Sirvan, Bahcesaray, Gevas, Uludere, Diizi¢i (Kogak ve Kemal 2018).
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Konukgulari: Rubiacea, Galium verum (Hausmann ve Viidalepp 2012).

4.3.8 ldaea rufaria (Hiibner, 1799)

Sekil 4.28 ldaea rufaria ergini (Hausmann 2010g).

9. Ornege ait DNA dizisi

ATTATTTTTTTTTGGAATTTGAGCAGGTATAGTAGGAACTTCTTTAAGTTTAA
TAATTCGTGCTGAATTAGGAAATCCTGGATCACTAATTGGAGATGATCAAAT
TTATAATACTATTGTCACAGCTCATGCTTTTATTATAATTTTTTTTATAGTAA
TACCTATTATAATTGGAGGATTTGGTAATTGACTAGTACCTTTAATACTAGG
AGCTCCTGATATAGCTTTTCCACGAATAAATAATATAAGTTTTTGATTATTA
CCACCTTCTCTCACCTTATTAATTTCAAGTAGAATTGTAGAAAATGGGGCTG
GAACAGGATGAACAGTATATCCCCCTTTATCTTCAAATATTGCTCATGGAGG
AAGATCTGTAGAGTTAGCTATTTTTTCTTTACATTTAGCTGGTATTTCATCAA
TTTTAGGAGCAATTAATTTTATTACAACTATTATTAATATACGACTAAATAA
TATATCTTTTGATCAATTACCTTTATTTGTTTGAGCTGGCGGTAGTACAGCAT
TTTTATTACTTCTCTCTTTACCAACTTTAGCAGGAGCTATTACCATGTCATTA
ACTGATCGTAATTTAAATACCTCCCTTTTTGATCCCGCCGGAAGAGGAGATC
CAATCTTATTTTTTCTTTTTTTTTGTAAATTTTAAATAGAATAGAAATAAAAT
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Job Title 1312380_B4_A7+9-PRIMER

RID BRN7Y7W6E016 Search expres on 06-07 0348 am Download Al
Program BLASTN @ v

Database nt  See details v

Query ID IcljQuery_7551

Description 1312380_B4_AT7+9-PRIMER

Molecule type dna
Query Length 172
Other reports  Distance tree of results MSA viewer @

Graphic Summary Alignments Taxonomy

Filter Results

i oniy 100 20 Wil exclude
Organism o0y 100 20 wil appea
+ Add organism
Percent Identity E value Query Coverage
to to to

Sequences producing significant alignments

selectall 100 s

2 rufaria vouchar BC ZSM Lep 12870 ¢y me 0xidass 9y
M 1d30a rufaria voucher BC ZSM Lep 64412 crtochrome oxidase subunit 1 co

Sekil 4.29 9. Ornegin NCBI sonucu

Download ~ [z Select columns ~ Show | 100Y | @

Diinyadaki yayilist: Fas, Portekiz, Estonya, Fransa, Italya, Belcika, Almanya, Isvigre,

Avusturya, Polonya, Cekya, Slovakya, Macaristan, Romanya, Yugoslavya, Makedonya,

Hirvatistan, Arnavutluk, Bulgaristan, Yunanistan, Tiirkiye, Giircistan, Azerbaycan,

Ermenistan, Irak, Rusya, Moldova, Ukrayna, Belarus, iran, Afganistan, Mogolistan

(Kogak ve Kemal 2018).

Tiirkiye’deki yayilis1: Adana, Amasya, Bolu, Bursa, Canakkale, Edirne, Hakkari , icel,

[stanbul, Kirklareli, Konya, Sivas, Van, Igdir, Osmaniye, Yiiksekova, Aksehir,

Bahgesaray, Gevas, Saray, Tusba, Diizi¢i (Kocak ve Kemal 2018).

Konukgulari: Stellaria media (Rebel 1910, Lhomme 1935, Bergmann 1955, Forster ve
Wohlfahrt 1981) Cerastium brachypetalum (Ebert 2001, Schneider 1939), Taraxacum

officinale, Vicia cracca (Hausmann 2004).
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4.3.9 Idaea ochrata (Scopoli, 1763)

Sekil 4.30 Idaea ochrata ergini (Hausmann 2010h).

10. Ornege ait DNA dizisi

CCATTATTTATTTTTGGGAATTTGAGCAGGTATAGTAGGAACTTCTTTAAGT
TTAATAATTCGTGCTGAATTAGGAAACCCTGGATCATTAATTGGAGATGATC
AAATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTTATA
GTAATACCTATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATAT
TAGGAGCTCCTGATATAGCTTTTCCACGAATAAATAATATAAGTTTTTGATT
ATTACCCCCCTCAATTACTTTACTAATTTCAAGAAGAATTGTAGAAAATGGA
GCTGGAACAGGATGAACAGTATATCCTCCTTTATCTTCTAATATTGCTCATG
GAGGAAGATCTGTAGATTTAACAATTTTTTCCCTACACTTAGCGGGAATTTC
TTCAATTTTAGGAGCAATTAATTTTATTACAACTATTATTAATATACGATTA
AATAATATATCTTTTGATCAATTACCTTTATTTGTTTGATCAGTTGGTATTAC
AGCATTTTTATTACTTCTTTCTTTACCAGTATTAGCAGGAGCTATTACTATAT
TATTAACTGATCGTAATTTAAATACTTCATTTTTTGATCCTGCAGGAGGAGG
AGATCCTATTTTATATCAACACTTATTTTG
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Job Title 1310541_B7_B7+10-PRIMER Filter Results

RID BRP3 2013 Sea 6-07 04.03 & ad All v
exclude

Program BLASTN@ tation v Organism o0 oo
Database . See detals v
+ Add organism
Query ID lclQuery_64567
Description 1310541_B7_B7+10-PRIMER Percent Identity E value Query Coverage
Molecule type dna o to 16
Query Length 629
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ~ [ Selectcolumns ~ Show | 100Y | @
select all 100 sequences selected GenBank Graphics Distance tree of resuits  [EEIMSA Viewer
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Sekil 4.31 10. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fas, Cezayir, Tunus, Portekiz, Estonya, Fransa, Suudi Arabistan,
Italya, Malta, Birlesik Krallik, Belcika, Hollanda, Almanya, Isvicre, Avusturya, Polonya,
Cekya, Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan,
Yunanistan, Tiirkiye, Giircistan, Azerbaycan, Ermenistan, Kibris, Liibnan, Danimarka,

Isvec, Rusya, Moldova, Ukrayna, Belarus, iran (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Amasya, Ankara, Bolu, Bursa, Edirne, Erzurum, Istanbul,
Kirklareli, Kahramanmaras, Ordu, Tekirdag, Van, Igdir, Karabiik, Diizce, Kizilcahamam,
Persembe, Gevas, Artos Dagi, Giirpinar, Edremit, Tusba, Tuzluca, Ovacik (Kogak ve
Kemal 2018).

Konukgulari: Vicia tetrasperma (Parsons vd. 2001, Clancy 2003, Waring ve Townsend
2003), Rubiaceae, Brassicaceae (Kristensen 1966), Stellaria media (Caryophullaceae).
Potentilla spp., Myosoti spp. ve Festuca spp. (Denis ve Schiffermiiller 1775, Rebel 1910,
Lhomme 1935, Allan 1949, Porter 1997, Hausmann 2004), Taraxacum officinale,
Polygonum aviculare, Crepis capillaris, Picris hieracioides, Leontodon autumnalis,
Tussilago farfara, Solidago virgaurea, Ononis repens, Galium, Lotus corniculatus
(Tugwell 1880, Buckler 1897, Allan 1949, Skinner 1984, Porter 1997, Redondo vd. 2001,
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King ve Romera 2004). Origanum vulgare, Reseda lutea ve Scabiosa columbaria (Ebert
2001).

4.3.10 Eupithecia mystica Dietze, 1910

Sekil 4.32 Eupithecia mystica ergini (SNSB 2018a).

13. Ornege ait DNA dizisi

CCAAATATTTATTTTTGGGAATTTGAGCAGGTATAATTGGGAACTTCTTTAA
GATTGCTAATTCGAGCTGAATTAGGAACCCCCGGATCTTTAATTGGAGATGA
CCAAATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTTA
TAGTAATACCTATTATAATTGGAGGATTTGGTAATTGACTAGTTCCTTTAAT
ATTAGGAGCACCAGATATAGCTTTCCCACGAATAAATAATATAAGTTTTTGA
TTATTACCCCCCTCTATTACTTTATTAATTTCGAGAAGAATTGTAGAAAATG
GGGCTGGAACTGGATGAACAGTTTACCCTCCTTTATCCTCTAATATTGCTCA
TGGAGGTAGATCTGTAGACTTAGCTATTTTTTCTTTACACTTAGCAGGAATT
TCTTCTATCCTAGGAGCTATTAATTTTATTACAACTATTATTAATATACGATT
AAATAATATATTTTTTGATCAACTACCTTTATTTGTTTGAGCAGTAGGAATT
ACTGCTTTTTTACTTCTTTTATCTTTACCTGTATTAGCAGGAGCTATTACTAT
ACTTTTAACTGATCGTAATTTAAATACATCATTTTTTGACCCAGCAGGAGGA
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GGAGACCCAATCCTTTACCAACATTTATTTTGATTCTTTGGTCACCCTGAAG
TTTAAA

Identification Summary Similarity Scores of Top 100 Matches

Taxonomic Level Taxon Assignment Probability of Placement (%) 90

Ranked Matches

Top 20 Matches

Phylum Class Order Family Genus Species Subspecies Similarity (%) Status

Sekil 4.33 13. Ornegin BOLD sonucu

Diinyadaki yayilisi: Makedonya, Yunanistan, Romanya, Ukrayna, Azerbaycan, Tiirkiye,
Liibnan (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Hatay, Konya, Kahramanmaras (Kogak ve Kemal 2018).

Konukgulari: Bilinmiyor.
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4.3.11 Idaea elongaria (Rambur, 1833)

Sekil 4.34 ldaea elongaria ergini (SNSB 2015).

15. Ornege ait DNA dizisi

CCTTTCTCTTTTGGAACTTTGAGCAGGTATAGTAGGAACTTCTTTAAGTTTAT
TAATTCGTGCTGAATTAGGAAATCCGGGATCATTAATTGGTGATAATCAGAT
TTATAATACTATTGTTACAGCTCATGCCTTTATTATAATTTTTTTTATAGTAA
TACCAATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATATTAGG
TGCTCCTGATATAGCTTTTCCGCGTATGAATAACATAAGATTTTGACTATTA
CCCCCATCTATTACATTATTAATTTCAAGTAGAATTGTCGAAAATGGTGCTG
GAACAGGATGAACTGTTTACCCCCCATTATCATCTAATATTGCCCATGGAGG
AAGATCAGTTGACTTAACAATTTTTTCTTTACATTTAGCTGGAATTTCTTCAA
TTTTAGGAGCAATTAATTTCATCACAACTATTATTAATATACGATTAAATAA
TATATCTTTTGATCAATTACCTTTATTTGTTTGAGCTGTAGGTATTACAGCAT
TTTTATTACTTTTATCATTACCAGTTTTAGCTGGTGCTATTACTATATTATTA
ACTGACCGTAATTTAAATACTTCATTTTTTGACCCTGCTGGAGGAGGAGACC
CTATTTTATATCAACACTTATTTTGATTCTTTGGTCACCTGAAGAT
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Job Title 1320949_D4_G7+15-PRIMER Filter Results

RID BSZY9Z77013 sear
Search expires on 06-07 1556 pm  Download All v " . D axciude
only 10p 20 wil appear
Program BLASTN@ Citation v
Database t ™ l Type common name, binomial, taxid or group name I
See details F -
Query ID IcljQuery_2459 e
Description 1320949_D4_G7+15-PRIMER Percent Identity E value Query Coverage
Molecule type dna | ]lol ] [ Ilo[ ] [ lto[ |
Query Length 569
Otherreports  Distance tree of results MSAviewer @
Y
‘Sequences producing significant alignments Download ~  [IJ Select columns SW (2]
select all 100 sequences selected GenBank Graphics  Distance tree of results  [EAMSA Viewer
T Max Total Query E | Per Acc ]
Dnulptlm Sdonuﬁ:Nune Score Score Cover vd'no Ident L? Accession
Idaeg slongaria vouchar BC ZSM Lep 12874 cytochrome oxidase subunit 1 (COI) gane._partial cds mitochondrial  idges elongaria 1035 1035 100% 0.0 99.47% 658 KF§077791
Idaea elongaria voucher BC ZSM Lep 45137 cytochrome oxidase subunit 1 (COI) gene. partial cds mitochondrial  Idaea elongaria 852 852 100% 00 9367% 658 KF8078501

Sekil 4.35 15. Ornegin NCBI sonucu

Diinyadaki yayilisi: Adana, Amasya, Edirne, Erzurum, Kirklareli, Tekirdag, Sanlurfa,
Pozanti, Palanddken Daglari, Liileburgaz, Malkara, Siverek (Kocak ve Kemal 2018).

Tiirkiye’deki yayilisi:  Adana, Antalya, Bursa, Canakkale, Hatay, Istanbul,
Kahramanmaras, Siirt, Kirikkale, Biga, Sirvan (Kocak ve Kemal 2018).

Konukgulari: Otsu Bitkiler (Milliere 1872, Rebel 1910, Forster ve Wohlfahrt 1981).

4.3.12 Eupithecia subsequaria Herrich-Schiffer, 1852

Sekil 4.36 Eupithecia subsequaria ergini (Hausmann 20101).
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16. Ornege ait DNA dizisi

CAAATGTACTTTATTTTTGGAATTTGAGCGGGTATAATTGGAACTTCTTTAA
GATTACTAATTCGAGCTGAATTAGGAACCCCCGGATCTTTAATTGGAGATGA
CCAAATTTATAATACTATTGTAACAGCCCATGCTTTCATTATAATTTTTTTTA
TAGTTATACCTATTATAATTGGAGGATTTGGTAATTGATTAGTTCCTTTAATA
TTAGGAGCACCAGATATAGCTTTCCCACGAATAAATAATATAAGTTTTTGAC
TATTACCACCCTCTATTACTTTATTAATTTCGAGAAGAATTGTAGAAAATGG
AGCTGGAACTGGATGAACAGTTTATCCTCCTTTATCATCTAATATTGCTCAT
GGAGGTAGATCTGTAGATTTAGCTATTTTTTCTTTACATTTAGCAGGAATTTC
TTCTATTCTAGGGGCTATTAACTTTATCACAACTATTATTAATATACGATTAA
ATAATATATTTTTTGATCAACTACCTTTATTTGTCTGAGCTGTAGGAATTACT
GCTTTTTTACTTCTTTTATCCTTACCTGTATTAGCAGGAGCTATTACAATACT
TTTAACTGATCGTAATTTAAATACATCATTTTTTGATCCTGCAGGAGGGGGA
GACCCAATTCTTTATCAACACTTATTTTGATTTTTTGGTCACCCTAAGAT

Identification Summary Similarity Scores of Top 100 Matches

Taxonomic Level Taxon Assignment Probability of Placement (%)

Top 20 Matches

Phylum Class Order Family Genus Species Subspecies Similarity (%) Status

Sekil 4.37 16. Ornegin BOLD sonucu

Diinyadaki yayilist: Tiirkiye, Azerbaycan (Kocak ve Kemal 2018).

Tiirkiye’deki yayilis1: Amasya, Ankara, Konya, Aksehir (Kocak ve Kemal 2018).
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Konukgulari: Bilinmiyor.

4.3.13 ldaea admiranda Hausmann, 2004

Sekil 4.38 ldaea admiranda ergini (Hausmann 2010i).

17. Ornege ait DNA dizisi

CTTTGGGAATTTGAGCAGGTATAGTCGGAACTTCTTTAAGTCTAATAATTCG
TGCTGAATTAGGAAATCCCGGATCATTAATTGGAGATGATCAAATCTACAA
TACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTTATAGTAATACCTA
TTATAATTGGAGGATTTGGTAATTGATTAGTGCCTCTAATATTAGGAGCTCC
TGATATAGCTTTCCCCCGAATAAATAATATAAGTTTTTGATTATTACCTCCTT
CTCTTACTTTATTAATTTCAAGTAGAATTGTAGAAAATGGAGCAGGAACAG
GATGAACGGTATATCCTCCCTTATCTTCAAATATTGCTCACGGAGGAAGATC
TGTAGATTTAGCTATTTTTTCATTACATTTAGCGGGAATTTCATCAATTTTAG
GAGCCATTAATTTTATTACAACTATTATTAATATACGATTAAATAATATATC
ATTTGATCAATTACCTTTATTTGTTTGAGCGGTTGGTATTACAGCATTCTTAT
TACTTCTTTCTCTACCAGTTTTAGCAGGAGCTATTACTATATTATTAACTGAT
CGTAATTTAAATACTTCATTTTTTGATCCTGCAGGAGGAGGAGATCCTATTT
TATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTTTAAAA

58



Identification Summary Similarity Scores of Top 100 Matches

1000

Taxonomic Level Taxon Assi bability of (%) o
Phylum Arthropoda 100 g™

> 90
Class Insecta 100 é 50

950
Order Lepidoptera 100 P
Family Geometridae 100 .y ”? n M 45 “% o7 i » 10
Ranked Matches
Genus Idaea 100
Species Idaea admirands 99.4
Display: Top 20 s
Top 20 Matches

Phylum Class Order Family Genus Species Subspecies Similarity (%) Status
Arthropoda Insecta Lepidoptera Geometridae Idaes admiranda 99.38 Private

Sekil 4.39 17. Ornegin BOLD sonucu

Diinyadaki yayilisi: Tiirkiye, Rusya (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Amasya, Edirne, Erzurum, Kirklareli, Tekirdag, Sanliurfa,
Pozanti, Palandoken Daglari, Liileburgaz, Malkara, Siverek (Kocak ve Kemal 2018).

Konukgulari: Bilinmiyor.

4.3.14 Neognopharmia stevenaria (Boisduval, 1840)

Sekil 4.40 Neognopharmia stevenaria ergini (Poell 2010).

18. Ornege ait DNA dizisi
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CCAAAATTTATTTTTGGGAATTTGAGCAGGAATAGTAGGAACTTCACTAAGC
TTATTAATTCGAGCTGAATTAGGTAACCCAGGTTCTTTAATTGGAGATGATC
AAATTTATAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTCATA
GTAATACCTATTATAATTGGAGGATTTGGAAATTGATTAGTACCATTAATAT
TAGGAGCCCCAGATATAGCATTTCCTCGAATAAATAATATAAGATTTTGATT
ATTACCCCCATCTATTACTTTATTAATTTCAAGAAGAATTGTAGAAAATGGA
GCTGGAACTGGTTGAACAGTCTACCCTCCTTTATCTTCTAATATTGCTCACG
GAGGTAGTTCTGTAGATCTAGCCATTTTTTCATTACATTTAGCAGGTATTTCA
TCAATTTTAGGAGCTATTAATTTTATTACAACAATTATTAATATACGATTAA
ATAATATAACATTTGATCAAATACCTTTATTTGTTTGAGCCGTAGGTATTAC
TGCATTTCTTTTATTACTATCATTACCAGTTTTAGCTGGAGCAATTACAATAT
TATTAACTGATCGTAATTTAAATACTTCCTTTTTTGACCCCGCAGGAGGAGG
AGACCCTATTCTTTATCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTT
AAAA

Job Title 1310549_B8_B8+18-PRIMER Filter Results
RID BT590YW2013 Searen expires on 06-07 17:28pm Download All v
exclude

Program BLASTN @  Citation v Organism onY 10p 20 will appes

Database nt  See detaiis v
+ Add organism
Query ID Icl|Query_41009
Description 1310549_B8_B8+18-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to

Query Length 199

Other reports Distance tree of results MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments ¥ [ Selectcolumns ~ Show | 100V | @

select all 0 sequences selected =

Sekil 4.41 18. Ornegin NCBI sonucu

Diinyadaki yayilist: Portekiz, Estonya, Fransa, Italya, Romanya, Moldova, Ukrayna,
Yugoslavya, Hirvatistan, Slovenya, Makedonya, Arnavutluk, Bulgaristan, Yunanistan,
Tiirkiye, Azerbaycan, Ermenistan, Giircistan, Irak, Iran, Rusya, Filistin, Liibnan, Kibris

(Kogak ve Kemal 2018).
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Tiirkiye’deki yayilisi: Adana, Adiyaman, Amasya, Ankara, Artvin, Bitlis, Bolu, Bursa,
Canakkale, Diyarbakir, Edirne, Erzurum, Gaziantep, Hakkari, Hatay, Kars, Konya,
Malatya, Kahramanmaras, Siirt, Trabzon, Van, Aladag, Pozanti, Kahta, Yusufeli,
Yusufeli, Mutki, Mutki, Kirikkale, Tatvan, Nemrut Krateri, Kulp, Ispir, Nizip,
Kagizman, Aksehir, Darende, Kale, Yesilyurt Kurtalan, Sirvan, Magka, Bahgesaray,
Catak, Gevas, Artos Dag1 (Kogak ve Kemal 2018).

Konukgulari: Rosaceae, Crataegus azarolus, Prunus dulcis, otsu bitkiler (Székely 2011),

Crataegus spp. ve Prunus spinosa (Skou ve Sihvonen 2015).

4.3.15 ldaea rusticata (Denis & Schiffermiiller, 1775)

Sekil 4.42 ldaea rusticata ergini (Berggren 2019).

20. Ornege ait DNA dizisi

CCATTATTTATTTTTGGGAATTTGAGCAGGTATAGTAGGAACTTCTTTAAGT
TTAATAATTCGTGCTGAATTAGGAAATCCAGGATCATTAATTGGAGATGATC
AAATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTTATG
GTAATACCTATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATAT
TAGGAGCTCCTGATATAGCTTTCCCGCGAATAAATAATATAAGTTTCTGATT
ATTACCCCCTTCTATTACTCTTTTAATTTCAAGTAGAATCGTAGAAAATGGA
GCTGGAACAGGATGAACAGTTTATCCCCCTTTATCTTCTAATATTGCTCATG
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GAGGAAGTTCAGTAGATTTAGCAATTTTTTCTTTGCACTTAGCTGGAATTTC
TTCAATTTTAGGAGCAATTAATTTTATTACAACTATTATTAATATACGATTA
AATAATATATCTTTTGACCAATTACCTCTATTTGTATGAGCTGTAGGAATTA
CAGCATTTTTACTTCTTCTTTCTCTTCCTGTATTGGCAGGAGCTATTACTATA
TTATTAACTGATCGTAATTTAAATACTTCATTTTTTGACCCTGCTGGAGGAG
GAGATCCTATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGT
TTAAA

Job Title 1310551_D8_D8+20-PRIMER Filter Results
RID BTHBEGTMO18 Search expires on 06-07 2054 per Download All v ’
: Organism o0y fop 20 wit appea Qxaxe
Program BLASTN@ Citation v
Database nt  See details v

=+ Add organism
Query ID Ici|Query_4113

Description 1310551_D8_D8+20-PRIMER Percent Identity E value Query Coverage
Molecule type  dna ) ) to
Query Length 571
Otherreports  Distance tree of results MSA viewer © m
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ~ [ Selectcolumns ~ Show | 100V | ©
select all 100 sequences selected GenBank  Graphi e tree of results  EEAMSA Viewer

(<N <<

Sekil 4.43 20. Ornegin NCBI sonucu

Diinyadaki yayilis1: Cezayir, Fransa, Suudi Arabistan, italya, Malta, Birlesik Krallik,
Belgika, Hollanda, Almanya, Isvicre, Avusturya, Cekya, Slovakya, Macaristan,
Romanya, Yugoslavya, Arnavutluk, Bulgaristan, Yunanistan, Tiirkiye, Giircistan,
Azerbaycan, Ermenistan, Rusya, Moldova, Ukrayna, Filistin, Iran, Afganistan,

Mogolistan Tiirkmenistan, Kirgizistan (Kogak ve Kemal 2018).

Tiirkiye’deki yayilis1: Amasya, Ankara, Artvin, Bitlis, Bolu, Bursa, Edirne, Erzurum,
Kayseri, Kirklareli, Konya, Ordu, Siirt, Sivas, Van, Ardahan, Yusufeli, 08Hc Adilcevaz,
Aygir Goli, Siiphan Dagi, Tatvan, Nemrut Krateri, Aksehir, Persembe, Sirvan, Tugba,
Posof (Kogak ve Kemal 2018).
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Konukgulari: Parthenocissus spp. (Ebert 2001), Alyssum saxatile (West 1974) Rubus,
Prunus spinosa ve meyve agacglar1 (Bergmann 1955). Berterog incana (Ebert 2001)
Hedera helix, Clematis vitalba, Ulmus carpinifolia, ve Senecio spp. (Allan 1949, Skinner
1984, Porter 1997, Waring ve Townsend 2003), Parietaria spp., Senecio vulgaris,
Syringa vulgaris, Hedera helix, Trifolium spp., Taraxacum officinale, Polygonum
aviculare (Buckler 1897, Allan 1949, Skinner 1984, Porter 1997) Pimpinella anisum
(Prout 1913).

4.3.16 Nebula senectaria (Herrich-Schiffer, 1852)

Sekil 4.44 Nebula senectaria ergini (Hausmann 2010j).

22. Ornege ait DNA dizisi

CTTATTTATTTTCGGAATTTGAGCAGGAATAATTGGGAACTTCACTAAGATT
ATTAATTCGAGCCGAATTAGGAAATCCTGGATCTTTAATTGGAGATGATCAA
ATTTACAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTTATAGT
TATACCTATCATAATTGGAGGTTTCGGAAATTGATTAGTACCTTTAATATTA
GGAGCCCCAGATATAGCTTTTCCACGAATAAACAATATAAGTTTTTGACTCT
TACCCCCTTCTATTACTCTTTTAATTTCAAGAAGAATTGTAGAAAATGGAGC
AGGAACTGGTTGAACAGTTTACCCCCCTCTTTCATCTAATATTGCCCATAGA
GGAAGATCTGTAGATTTAGCTATTTTCTCTCTTCATTTAGCTGGAATTTCTTC
TATTCTAGGAGCAATTAATTTTATTACAACTATTATTAACATACGACTTAAT
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AATATATTTTTTGATCAATTACCATTATTTGTTTGAGCAGTAGGAATTACTGC
TTTTTTACTACTTCTTTCTTTACCGGTATTAGCTGGAGCCATTACCATATTAC
TAACAGATCGAAATCTTAATACATCATTTTTTGACCCAGCAGGAGGAGGAG
ATCCAATTCTATACCAACATCTATTTTGATTCTTTGGTCACCCTGGAAGTTTA
AA

Job Title 1310553_F8_F8+22-PRIMER Filter Results
RID BTJDJPBDO13 Search expires on 06-07 21.12 pm Download All v
= Organism 0y [0p 20 vl appear exclude
Program BLASTN® Citation v
Database nt Seedetalls v TPX
+ Add organism
Query ID lcl|Query_53737 aad or
Description 1310553_F8_F8+22-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to
Query Length 559
Otherreports  Distance tree of results MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ~ [ Selectcolumns ~ Show | 100V | @
select all 100 saquences selected GenBank  Graphics ance tree of results [RIMSA Viewer

2 Lenidoptarasp 8

Sekil 4.45 22. Ornegin NCBI sonucu

Diinyadaki yayilist: Italya, Yugoslavya, Hirvatistan, Slovenya, Arnavutluk, Makedonya,
Bulgaristan, Yunanistan, Ukrayna, Tiirkiye, Azerbaycan, Glircistan, Ermenistan, Filistin,

Irak, Liibnan (Kocak ve Kemal 2018).

Tiirkiye’deki yayilisi: Amasya, Bolu, Diyarbakir, Erzincan, Erzurum, Konya,
Kahramanmaras, Kastamonu, Siirt, Sivas, [gdir, Kulp Aksehir, Sirvan (Kogak ve Kemal

2018).

Konukgulari: Bilinmiyor.
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4.3.17 Dyscia innocentaria (Christoph, 1885)

Sekil 4.46 Dyscia innocentaria ergini (Hausmann 2010Kk).

23. Ornege ait DNA dizisi

CCCATTTTTATTTTTGGGAATTTGAGCTGGAATAGTGGGAACTTCTTTAAGA
TTATTAATTCGAGCAGAATTAGGTAATCCAGGATCATTAATTGGAGATGATC
AAATTTATAATACTATTGTAACAGCACATGCTTTTATTATAATTTTTTTTATA
GTTATACCAATTATAATTGGGGGATTCGGTAATTGATTAGTACCTTTAATGT
TAGGAGCTCCAGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATT
ATTACCACCTTCTATTACTTTATTAATTTCTAGAAGAATCGTAGAAAATGGA
GCAGGAACTGGATGAACAGTTTATCCTCCTTTATCTTCTAATATTGCTCATG
GAGGGAGATCTGTAGATTTAGCTATTTTCTCTCTTCATTTAGCAGGTATTTCA
TCAATCTTAGGAGCAATTAATTTTATTACAACAATTATTAATATACGATTAA
ATAATATATCATTTGACCAAATACCTTTATTTGTTTGAGCTGTTGGAATTAC
AGCATTTTTATTATTATTATCCCTACCAGTTTTAGCTGGAGCTATTACTATAT
TATTAACTGATCGAAATTTAAATACATCTTTTTTTGATCCTGCTGGAGGAGG
AGATCCGATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTT
TAAA
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Job Title 1310554_G8_G8+23-PRIMER Filter Results
RID BTKGAYUO0013 Search expires on 06-07 21:30 pm  Download All v
3 2 exclude

Program BLASTN @ Citation v ORGaNNS T 00%07 <O Fee0

Database nt  See detalls v )

+ Add organism

Query ID IcljQuery_864595 e

Description 1310554_G8_G8+23-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to
Query Length 541

Other reports  Distance tree of results MSA viewer @
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [z Select columns ~ Show | 100V | @

select all 100 sequences selected of results  [EMSA Viewer

B3 Dyscia innocentaria voucher SE MNC Lep ylochrome oxidase subunit 1 (COI partial cds: mitocho . Dyscia innocer 7 ¢ 00 42
Dyscia innocentaria voucher SE MNC Lep 00517 cytochrome gxidase subunk 1(COI) gene._parfial cds: mitocho .. Dyscia innocenta. 976 976 100% 00  100.00% 638 KX042777.1

Sekil 4.47 23. Ornegin NCBI sonucu

45. Ornege ait DNA dizisi

CCCATTTTTTATTTTTGGGAATTTGAAGCTGGAATAGTGGGGAACTTCTTTA
AGATTATTAATTCGAGCAGAATTAGGTAATCCAGGATCATTAATTGGAGAT
GATCAAATTTATAATACTATTGTAACAGCACATGCTTTTATTATAATTTTTTT
TATAGTTATACCAATTATAATTGGGGGATTCGGTAATTGATTAGTACCTTTA
ATGTTAGGAGCTCCAGATATAGCTTTCCCCCGAATAAATAATATAAGATTTT
GATTATTACCACCTTCTATTACTTTATTAATTTCTAGAAGAATCGTAGAAAA
TGGAGCAGGAACTGGATGAACAGTTTATCCTCCTTTATCTTCTAATATTGCT
CATGGAGGGAGATCTGTAGATTTAGCTATTTTCTCTCTTCATTTAGCAGGTA
TTTCATCAATCTTAGGAGCAATTAATTTTATTACAACAATTATTAATATACG
ATTAAATAATATATCATTTGACCAAATACCTTTATTTGTTTGAGCTGTTGGA
ATTACAGCATTTTTATTATTATTATCCCTACCAGTTTTAGCTGGAGCTATTAC
TATATTATTAACTGATCGAAATTTAAATACATCTTTTTTTGATCCTGCTGGAG
GAGGAGATCCGATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGA
AGTTTAAA
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Job Title 1310676_E11_E11+45-PRIMER Filter Results

RID BIZBWWI7X016 h expires on 06-08 00:53am Download All v

Organism 00y top 20 will appea exclude
Program BLASTN @ r
Database nt  See details Bl bty =

4+ Add organism
Query ID lcl|Query_13391 =
Description 1310576_E11_E11+45-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to | to

Query Length 529
Otherreports  Distance tree of results MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [z Select col ¥ Show | 100V | @
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Description Scientific Name

)yvscia innocentaria voucher SE MNC Lap 00298 cytc me oxidase subunit 1 gene. parti 3 >
Dyscia innocentaria voucher SE MNC Lep 00517 cytochrome oxidase subunit 1(CO!) gene._partial cds: mitocho .. D

Sekil 4.48 45. Ornegin NCBI sonucu

Diinyadaki yayilist: Suudi Arabistan, Italya, Yugoslavya, Hirvatistan, Arnavutluk,
Makedonya, Bulgaristan, Romanya, Yunanistan, Rusya, Moldova, Ukrayna, Tiirkiye,
Irak, iran Tiirkmenistan, Urdiin, Filistin, Suriye, Kibrs, Giircistan, Azerbaycan,

Ermenistan, Afganistan, Kazakistan, Ozbekistan, Cin (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Amasya, Ankara, Antalya, Bitlis, Bolu, Bursa, Canakkale,
Cankir, Denizli, Diyarbakir, Erzurum, Gaziantep, Hakkari, Istanbul, Izmir, Kars,
Kayseri, Konya, Malatya, Manisa, Kahramanmaras, Kastamonu, Nevsehir, Siirt, Van,
Kirikkale, Adilcevaz, Aygir Golii, Siiphan Dagi1, Hazro, Nizip, Yiiksekova, Aksehir,
Mardin, Sirvan, Bahgesaray, Catak, Gevas, Artos Dagi, Edremit, Tusba (Kogak ve
Kemal 2018).

Konukgulari: Lamiaceae familyasi, Thymbra capitata, Sarcopoterium spinosum (Fritsch
vd. 2014) Artemisia campestris, A. vulgaris ve Origanum vulgare, Teucrium marum

(Anonymous 2014).

67



4.3.18 Odontognophos zacharia (Staudinger, 1879)

Sekil 4.49 Odontognophos zacharia ergini (SNSB 2016).

25. Ornege ait DNA dizisi

CCAAAACTTTATTTTTGGGTATTTGAGCAGGAATAGTAGGAACCTCATTAAG
TTTATTAATTCGAGCAGAATTAGGAAATCCAGGATCTTTAATTGGTGACGAT
CAAATTTATAATACTATTGTAACTGCTCATGCTTTTATTATAATTTTTTTTAT
AGTAATACCAATTATAATTGGAGGATTTGGAAATTGACTAGTTCCATTAATA
TTAGGAGCCCCTGATATAGCTTTCCCACGAATAAATAACATAAGATTCTGAT
TATTACCCCCATCAATTACCCTTTTAATTTCAAGAAGAATTGTAGAAAATGG
AGCTGGAACTGGTTGAACTGTTTACCCCCCTCTATCCTCTAATATTGCTCAT
GGAGGAAGTTCAGTAGATTTAGCTATTTTTTCATTACATTTAGCTGGTATTTC
TTCTATTTTAGGAGCAATTAACTTCATTACAACAATTATTAATATACGATTA
AATAACTTATCATTTGATCAAATACCTTTATTTGTTTGAGCTGTAGGTATTAC
AGCATTTTTATTATTATTATCATTACCTGTATTAGCAGGAGCTATTACTATAT
TATTAACAGATCGAAATTTAAATACATCATTTTTTGATCCTGCTGGAGGAGG
TGATCCCATCCTTTACCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTT
TAAA
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Identification Summary Similarity Scores of Top 100 Matches

1000
Taxonomic Level Taxon Assi; Pr ility of (%) 990
z w80
Phylum Arthropoda 100 Z we
3 e
Class Insecta 100 s 950
540
Order Lepidoprera 100 20
1 L L O A 1)
Ranked Matche
Family Geometridae 100 o
Genus Odontognophos 100
Display: Top 20 v
Top 20 Matches
Phylum Class Order Family Genus Species Subspecies Similarity (%) Status
Arthropoda Insecta L O zacharia 929.82 Private
Arthropoda Insecta Lepidoprera Geometridae zacharia 9379 Private
Arthropoda Insecta L 0 P racharia 99,64 Private

Sekil 4.50 25. Ornegin BOLD sonucu

Diinyadaki yayilisi: Tiirkiye, Rusya (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Amasya, Bolu, Hatay, Konya, Kahramanmaras, Nigde,
Van, Kirikkale, Pozanti, Aksehir, Camardi, Bahgesaray, Catak (Kogak ve Kemal 2018).

Konukgulari: Bilinmiyor.

4.3.19 Peribatodes umbraria (Hiibner, 1809)

Sekil 4.51 Peribatodes umbraria ergini (Hausmann 2010m).

26. Ornege ait DNA dizisi
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CCAAAATTTATTTTTGGGAATTTGAGCTGGAATAGTTGGAACTTCTTTAAGA
TTATTAATTCGAGCAGAATTAGGTAATCCTGGATCTTTAATTGGAGATGACC
AAATTTACAATACCATTGTTACTGCTCATGCTTTTATTATAATTTTCTTTATA
GTTATACCAATTATAATTGGAGGATTTGGAAATTGATTAGTACCATTAATAT
TAGGAGCTCCCGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATT
ATTGCCCCCCTCTATTACTCTTTTAATTTCAAGAAGAATTGTTGAAAATGGA
GCTGGAACTGGATGAACAGTTTATCCACCTTTATCATCTAATATTGCTCACG
GAGGAAGCTCAGTAGATTTAGCAATTTTTTCTTTACATTTAGCTGGTATTTC
ATCAATTTTAGGAGCTATTAATTTTATTACAACAATTATTAACATACGATTA
AATAATTTATCATTTGATCAAATACCATTATTTGTTTGATCTGTAGGTATTAC
AGCATTTTTATTATTACTATCTTTACCAGTATTAGCTGGAGCTATTACTATAT
TATTAACTGATCGAAATTTAAATACTTCATTTTTTGATCCTGCAGGAGGAGG
TGATCCAATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTT
TAAA

Job Title 1310557_B9_B9+26-PRIMER Filter Results
RID BTMF4077013 Search expires on 06-07 21:47 pm  Download All
Organism onYy fop 20 vl appea exclude
Program BLASTN @ Citation v 9 i =
Database nt See details v
+ Add organism
Query ID lcl|Query_61703
Description 1310557_B9_B9+26-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to
Query Length 499
Other reports  Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ~ [ Selectcolumns ~ Show | 100V | @
select all 100 saquences selected GenBank Graphics Distance tree of results  [EMSA Viewer
riptio Per  Acc
2 g Idel Le
Perbatodes umbraria voucher BC ZSM Lep 14092 cytochrome axidass subunit 1 ng.partil mit Parbatodesumb . 896 896 100% 00 99.80% 585

Sekil 4.52 26. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fas, Cezayir, Portekiz, Estonya, Fransa, Suudi Arabistan, Italya,
Isvigre, Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan,
Yunanistan, Tiirkiye, Irak, Iran, Rusya, Moldova, Ukrayna, Belarus, Filistin, Liibnan,

Kibris (Kogak ve Kemal 2018).
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Tiirkiye’deki yayilisi: Amasya, Bingol, Bolu, Hakkari, Hatay, Konya, Malatya, Manisa,
Kahramanmaras, Siirt, Van, Kirikkale, Colemerik, Yiiksekova, Samandagi, Aksehir,

Kale, Sirvan, Bahgesaray, Catak (Kocak ve Kemal 2018).

Konukgulari: Quercus robor, Zeytin agaglar1 (Prout 1912- 1916).

4.3.20 Eumera regina Staudinger, 1892

Sekil 4.53 Eumera regina ergini (Mihoci 2010).

27. Ornege ait DNA dizisi

CCAAAATTTATTTTTGGGAATTTGAGCAGGAATAGTAGGTACTTCATTAAGA
TTACTTATTCGAGCAGAATTAGGAAACCCCGGATCTTTAATTGGAGATGATC
AAATTTATAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTCTTTATA
GTAATACCAATTATAATTGGAGGATTTGGAAATTGATTAGTACCGTTAATAT
TAGGAGCTCCTGATATAGCATTCCCACGAATAAATAATATAAGATTTTGATT
ATTACCCCCATCTCTTACCCTTTTAATTTCTAGAAGAATTGTAGAAAATGGA
GCTGGAACTGGTTGAACAGTATACCCTCCTTTATCTTCAAATATTGCTCATG
GAGGAAGATCAGTAGATTTAGCTATTTTTTCTTTACATTTAGCAGGTATTTC
ATCAATCTTAGGAGCTATTAATTTTATTACAACAATTATTAATATACGCTTA
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AATAATATATCTTTTGATCAAATACCTTTATTTGTTTGAGCAGTAGGAATTA
CAGCCTTTCTGTTATTATTATCTTTACCTGTTTTAGCTGGAGCTATTACAATA
TTATTAACAGATCGAAACTTAAATACATCTTTTTTTGACCCTGCAGGAGGAG
GAGACCCTATTTTATACCAACATTTATTTTGATTCTTTGGTCACCTGGAAGTT
TAAA

Job Title 1310568_C9_C9+27-PRIMER Filter Results
RID BTMV620C016 Search expires on 06-07 21:53pm Download All v
Organism 00 (09 20 vl appear oxtludo
Program BLASTN @ v
Database nt  Seedetails v Wit
<+ Add organism
Query ID IcljQuery_27225 =
Description 1310558_C9_C9+27-PRIMER Percent Identity E value Query Coverage
Molecule type  dna o ‘ | ol
Query Length 500 a2 = A = i £
Other reports Distance tree of results MSAviewer © m
Descriptions Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ~ [Z Selectcolumns ¥ Show | 100V | ©
select all 100 sequences sejected s EEMSA Viewer

Eumera regina voych

Sekil 4.54 27. Ornegin NCBI sonucu

Diinyadaki yayilisi: Polonya, Hirvatistan, Yugoslavya, Makedonya, Bulgaristan,
Yunanistan, Tiirkiye (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Amasya, Bolu, Mersin, Konya, Sivas, Aksehir (Kocak ve Kemal
2018).

Konukgulari: Acer monspessulanum, Cotoneaster spp. ve Prunus triloba (Skou ve
Sihvonen 2015).
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4.3.21 Scopula beckeraria (Lederer, 1853)

Sekil 4.55 Scopula beckeraria ergini (Hausmann 2010n).

29. Ornege ait DNA dizisi

CCATTTTTTATTTTTGGGAATTTGAGCAGGAATAGTAGGAACTTCATTAAGA
TTACTAATTCGAGCTGAATTAGGAAATCCTGGATCTTTAATTGGAGATGATC
AAATTTACAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTTATA
GTTATACCCATTATAATTGGAGGATTTGGAAATTGATTGGTTCCTTTAATAT
TAGGAGCTCCTGATATAGCATTTCCCCGAATAAATAATATAAGATTTTGACT
TTTACCCCCATCTTTAACTTTATTAATCTCAAGAAGAATTGTAGAAAATGGA
GCAGGAACTGGGTGAACCGTATACCCACCCTTATCATCTAATATTGCTCATG
GGGGAAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCCGGAATTTC
TTCTATTTTAGGAGCTATTAATTTTATTACAACTATTATTAATATACGATTAA
ATAATATATCTTTTGATCAATTACCTTTATTTGTTTGAGCAGTTGGTATTACA
GCATTTTTACTTTTATTATCTTTACCTGTATTAGCTGGAGCTATTACAATATT
ACTAACAGATCGAAATTTAAATACTTCATTTTTTGATCCTGCGGGAGGAGGA
GATCCTATTTTATACCAACATTTATTTTGATTCTTTGGTCACCTGGAAGTTTA
AA
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Identification Summary Similarity Scores of Top 100 Matches

Taxonomic Level Taxon Assignment Probability of Placement (%)

Top 20 Matches

Phylum Class Order Family Genus Species Subspecies similarity (%) Status

Sekil 4.56 29. Ornegin NCBI sonucu

35. Ornege ait DNA dizisi

CCATAATTTATTTTTGGGAATTTGAGCAGGAATAGTAGGAACTTCATTAAGA
TTACTAATTCGAGCTGAATTAGGAAATCCTGGATCTTTAATTGGAGATGATC
AAATTTACAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTTATA
GTTATACCCATTATAATTGGAGGATTTGGAAATTGATTGGTTCCTTTAATAT
TAGGAGCTCCTGATATAGCATTTCCCCGAATAAATAATATAAGATTTTGACT
TTTACCCCCATCTTTAACTTTATTAATCTCAAGAAGAATTGTAGAAAATGGA
GCAGGAACTGGGTGAACCGTATACCCACCCTTATCATCTAATATTGCTCATG
GGGGAAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCCGGAATTTC
TTCTATTTTAGGAGCTATTAATTTTATTACAACTATTATTAATATACGATTAA
ATAATATATCTTTTGATCAATTACCTTTATTTGTTTGAGCAGTTGGTATTACA
GCATTTTTACTTTTATTATCTTTACCTGTATTAGCTGGAGCTATTACAATATT
ACTAACAGATCGAAATTTAAATACTTCATTTTTTGATCCTGCGGGAGGAGGA
GATCCTATTTTATACCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTTA
AA
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Identification Summary Similarity Scores of Top 100 Matches

Taxonomic Level Taxon Assignment Probability of Placement (%)

Top 20 Matches

Phylum Class Order Family Genus Species Subspecies Similarity (%) Status

Sekil 4.57 35. Ornegin NCBI sonucu

Diinyadaki yayilisi: Italya, Romanya, Slovenya, Makedonya, Bulgaristan, Yunanistan,
Tiirkiye, Azerbaycan, Rusya, Azerbaycan, Giircistan, Filistin, Liibnan, Ozbekistan, Cin,

Mogolistan Iran, Afganistan, Kazakistan, Mogolistan, Cin (Kogcak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Agri, Amasya, Ankara, Antalya, Bitlis, Bolu, Erzincan,
Erzurum, Gaziantep, Hakkari, Kars, Konya, Malatya, Kastamonu, Nigde, Siirt, Sivas,
Sanlurfa, Van, Kirikkale, Batman, Pozanti, Golbasi, Kizilcahamam, Adilcevaz, Aygir
Golu, Siiphan Dagi, Aksehir, Darende, Camardi, Sirvan, Catak, Gevas, Artos Dagi,
Giirpinar, Edremit, Saray, Tusba (Kogak ve Kemal 2018).

Konukgulari: Taraxaccum officinale (Hausmann 2004).
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4.3.22 ldaea filicata (Hiibner, 1799)

Sekil 4.58 ldaea filicata ergini (Hausmann 20100).

30. Ornege ait DNA dizisi

ATTTTTTTTTTTTTGGGAATTTGAAGCAGGCATAGTAGGAACTTCTTTAAGTT
TAATAATTCGAGCTGAATTAGGTAATCCTGGATCATTAATTGGAGATGATCA
AATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTCATAG
TAATACCTATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATATT
AGGAGCTCCTGATATAGCTTTTCCTCGAATAAATAATATAAGTTTTTGATTA
TTACCTCCCTCACTTACATTATTAATTTCAAGTAGAATTGTAGAAAATGGAG
CCGGAACAGGATGAACAGTATATCCTCCATTATCTTCTAATATTGCACATAG
TGGAAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCAGGAATTTCA
TCAATTTTAGGAGCAATTAATTTTATTACTACTATTATTAATATACGATTAA
ATAATATATCTTTTGATCAATTACCTTTATTTGTTTGAGCTGTAGGAATTACA
GCATTTTTACTTCTCCTCTCTCTTCCAGTATTAGCCGGAGCTATTACTATATT
ATTAACTGATCGTAATTTAAATACTTCTTTTTTTGATCCTGCAGGAGGAGGA
GATCCTATTTTATATCAACATTTATTTTGGTTTCTTTGGTCACCCTGAAGTTT
AAT
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Sekil 4.59 30. Ornegin NCBI sonucu

37. Ornege ait DNA dizisi

CCCATTTTTTATTTTTGGGAATTTGAGCAGGCATAGTAGGAACTTCTTTAAG
TTTAATAATTCGAGCTGAATTAGGTAATCCTGGATCATTAATTGGAGATGAT
CAAATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTCAT
AGTAATACCTATTATAATTGGAGGATTTGGAAATTGATTAGTACCATTAATA
TTAGGAGCTCCTGATATAGCTTTTCCTCGAATAAATAATATAAGTTTTTGAT
TATTACCTCCCTCACTTACATTATTAATTTCAAGTAGAATTGTAGAAAATGG
AGCCGGAACAGGATGAACAGTATATCCTCCATTATCTTCTAATATTGCACAT
AGTGGAAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCAGGAATTT
CATCAATTTTAGGAGCAATTAATTTTATTACTACTATTATTAATATACGATTA
AATAATATATCTTTTGATCAATTACCTTTATTTGTTTGAGCTGTAGGAATTAC
AGCATTTTTACTTCTCCTCTCTCTTCCAGTATTAGCTGGAGCTATTACTATAT
TATTAACTGATCGTAATTTAAATACTTCTTTTTTTGATCCTGCAGGAGGAGG
AGATCCTATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTT
TAAA
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Sekil 4.60 37. Ornegin NCBI sonucu

40. Ornege ait DNA dizisi

TCCATTATTTATTTTTGGGAATTTGAGCAGGCATAGTAGGAACTTCTTTAAG
TTTAATAATTCGAGCTGAATTAGGTAATCCTGGGTCATTAATTGGAGATGAT
CAAATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTCAT
AGTAATACCTATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATA
TTAGGAGCTCCTGATATAGCTTTTCCTCGAATAAATAATATAAGTTTTTGAT
TATTACCTCCCTCACTTACATTATTAATTTCAAGTAGAATTGTAGAAAATGG
AGCCGGAACAGGATGAACAGTATATCCTCCATTATCTTCTAATATTGCACAT
AGTGGAAGATCTGTAGATTTAGCAATTTTTTCCTTACATTTAGCAGGAATTT
CATCAATTTTAGGAGCAATTAATTTTATTACTACTATTATTAATATACGATTA
AATAATATATCTTTTGATCAATTACCTTTATTTGTTTGAGCTGTAGGAATTAC
AGCATTTTTACTTCTCCTCTCTCTTCCAGTATTAGCCGGAGCTATTACTATAT
TATTAACTGATCGTAATTTAAATACTTCTTTTTTTGATCCTGCAGGAGGAGG
AGATCCTATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTT
AAA
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Description

Sekil 4.61 40. Ornegin NCBI sonucu

Diinyadaki yayilisi: Estonya, Fransa, Suudi Arabistan, Italya, Isvicre, Avusturya, Cekya,
Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan, Yunanistan,

Tiirkiye, Irak, Filistin, Kibris, Liibnan, iran (Kogak ve Kemal 2018).

Tirkiye’deki yayilisi: Adana, Amasya, Bolu, Bursa, Canakkale, Diyarbakir, Edirne,
Hakkari, Hatay, Icel, Istanbul, Konya, Malatya, Manisa, Kahramanmaras, Mugla, Ordu,
Siirt, Sivas, Tekirdag, Tokat, Trabzon, Van, Kirikkale, Osmaniye, Aladag, Feke, Kozan,
Pozanti, Tasova, Hazro, Yiiksekova, Anamur, Kale, Ortaca, Persembe, Sirvan, Magka,

Bahgesaray, Catak (Kocak ve Kemal 2018).

Konukgulari: Dianthus spp., Veronica spp., (Rebel 1910, Prout 1913, Lhomme 1935,
Forster ve Wohlfahrt 1981) Polygonum aviculare ve Taraxacum officinale (Lhomme

1935).
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4.3.23 Scotopteryx vicinaria (Duponchel, 1830)

Sekil 4.62 Scotopteryx vicinaria ergini (Hausmann 201006).

31. Ornege ait DNA dizisi

AATGGGAATTTGAAGCTTGGAATAATTGGGTACCTCGTTAAGCTTATTCATT
CGAGCTGAACTTAGGTAATCCTGGATCTTTGATTGGATATGATCCAATTTAT
AATACTTGTGTAACCTCTCATGCTTTTATTATAGTTTTTTTTTATAGTTTAAC
CTATTATAATTGGTGGATTTGGAAACTGATTAGTACCTTTAATATTAGGAGC
ACCTGATATAGCATTCCCTCGAATAAATAATATAAGATTTTGATTACTACCT
CCCTCAATTACCCTTTTAATTTCAAGAAGAATTGTAGAAAATGGAGCTGGAA
CAGGATGAACAGTATACCCTCCTCTATCCTCTAATATTGCTCACGGAGGAAG
TTCAGTTGATTTAGCAATTTTCTCTCTACATTTAGCTGGAATCTCTTCTATTT
TAGGGGCAATTAACTTTATTACTACAATTATTAATATACGATTAAATAATAT
ATTTTTTGATCAATTACCCCTATTTGTCTGAGCTGTAGGAATCACAGCTTTTC
TATTATTACTTTCTTTACCTGTGTTAGCTGGAGCTATTACTATATTATTAACT
GATCGAAATTTAAATACATCCTTTTTTGACCCTGCAGGAGGAGGAGACCCC
ATTCTTTATCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTTAAAA
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Job Title 1310562_G9_G9+31-PRIMER Filter Results
RID BIR74TWHO013 Searcn expres on 06-07 2234 pm Download All v
exclude

Program BLASTN @ Citation v Organism 0y (0p 20 wil appear

Database nt See details v
+ Add organism
Query ID Icl|Query_19535
Description 1310562_G9_G9+31-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to

Query Length 439

Other reports  Distance tree of results MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [ Select columns  Show | 100V | @

select all 100 sequences selected GenBank Grag

aY¢ SM Lep 31842 cytochs xdase 11 gens partia ch Scotop 7 00% 00 24
2 Scotopteryx vicinara het BC NP 0351 cvt p oxidase subonit 1 (¢ artial cds: mitochondrial Scotopteryx vis 761 781 100% 00 9841% 658 KX071 1

Sekil 4.63 31. Ornegin NCBI sonucu

38. Ornege ait DNA dizisi

CCTTTTTTTTTTTTGGGAATTTGAAGCTGGTATAATTGGGTACCTCATTAAGC
TTATTAATTCGAGCTGAATTAGGTAATCCTGGATCTTTAATTGGAGATGATC
AAATTTATAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTTATA
GTTATACCTATTATAATTGGTGGATTTGGAAACTGATTAGTACCTTTAATAT
TAGGAGCACCTGATATAGCATTCCCTCGAATAAATAATATAAGATTTTGATT
ACTACCTCCCTCAATTACCCTTTTAATTTCAAGAAGAATTGTAGAAAATGGA
GCTGGAACAGGATGAACAGTATACCCTCCTCTATCCTCTAATATTGCTCACG
GAGGAAGTTCAGTTGATTTAGCAATTTTCTCTCTACATTTAGCTGGAATTTCT
TCTATTTTAGGAGCAATTAACTTTATTACTACAATTATTAATATACGATTAA
ATAATATATTTTTTGATCAATTACCCCTATTTGTCTGAGCTGTAGGAATCAC
AGCTTTTCTATTATTACTTTCTTTACCTGTGTTAGCTGGAGCTATTACTATAT
TATTAACTGATCGAAATTTAAATACATCCTTTTTTGACCCTGCAGGAGGAGG
AGACCCCATTCTTTATCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTT
AAA
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Job Title 1310569_F10_F10+38-PRIMER Filter Results

RID BIBU45FGO1R Sea 07 19:19pm  Download All v

Organism only top 20 wil appear sxcude
Program BLASTN @ Ciation v
Database nt  See details v e okt N, FOMR, T0Id oF Grovp: . e

+ Add organism
Query ID Icl|Query_20129 =
Description 1310569_F10_F10+38-PRIMER Percent Identity E value Query Coverage
Molecule type dna to| ‘ ‘ to ‘ to |

Query Length 447

Other reports Distance tree of results MSA viewer 0 m
Graphic Summary Alignments Taxonomy

| Fanniv

Sequences producing significant alignments Download “ [ Select v show|100v | ©

select all 100 sequences selected GenBank Graphics Distance tree of results  ERAMSA Viewer
Description SclentificName | M2x | Total [Query | E il e Accession

Score Score Cover value Ident Len
< - - v - -

Scatopteryx vicinari

s

784 784 100% 00 9888% 658

£l

775 715 100% 00 9843% 658 KX0712301

Sekil 4.64 38. Ornegin NCBI sonucu
Diinyadaki yayilisi: Fransa, Italya, Isvigre, Romanya, Yugoslavya, Hirvatistan,

Bulgaristan, Yunanistan, Tiirkiye, Giircistan, Azerbaycan, Ermenistan, Moldova,

Ukrayna, Belarus, Liibnan, Iran, Kazakistan (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adiyaman, Amasya, Ankara, Hatay, Kastamonu, Kahramanmaras,
Siirt, Van, Kahta, Nemrut Dagi1, Kizilcahamam, Soguksu, Sirvan, Bahgesaray, Catak,
Gevas, Artos Dag1 (Kogak ve Kemal 2018).

Konukgulari: Fabaceae, Astragalus onobrychis (Burmann 1978).
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4.3.24 Eupithecia distinctaria Herrich-Schéffer, 1848

Sekil 4.65 Eupithecia distinctaria ergini (Mutanen 2014).

32. Ornege ait DNA dizisi

[TTTTTTTTATTTTCGGAATTTGAAGCAAGGAATAATCGGAACTTCTTTAAGT
TTATTAATTCGAGCAGAATTAGGAACTCCAGGATCTTTAATTGGAGATGATC
AAATTTATAATACTATTGTCACAGCTCACGCTTTTATTATAATTTTTTTTATA
GTTATACCCATTATAATTGGAGGATTTGGTAATTGATTAGTCCCTTTAATGTT
AGGGGCCCCGGATATAGCTTTCCCACGAATAAATAATATAAGTTTTTGACTT
TTACCCCCCTCAATTACTTTATTAATTTCAAGAAGTATCGTAGAAAGTGGAG
CTGGGACTGGTTGAACAGTTTACCCCCCTTTATCTTCGAATATTGCTCATGG
GGGAAGTTCTGTAGACTTAGCAATTTTTTCTTTACATTTAGCTGGTATTTCTT
CTATTTTAGGAGCCATTAATTTTATTACTACTATTATTAATATACGATTAAAT
AATATATTTTTTGATCAATTACCTTTATTTGTGTGAGCAGTTGGAATTACTGC
TTTCTTACTTCTTTTATCTCTACCTGTTTTAGCAGGAGCTATTACTATACTTTT
AACAGATCGAAATTTAAATACATCATTTTTCGACCCTGCTGGAGGAGGTGAT
CCAATTCTTTATCAACACTTATTTTGGTTCTTTGGTCACCCTGAAGTTTAAA
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Job Title 1310563_H9_H9+32-PRIMER Filter Results
RID BTRFD2YH013 search expires on 06-07 2238 pm  Download All v
exclude

Program BLASTN® Citation v Organism _only top 20 il apoea

Database nt  See details v ot ' '

- <+ Add organism

Query ID lcl|Query_17527

Description 1310563_H9_H9+32-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to

Query Length 535

Other reports  Distance tree of resulls MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments v ~ [ Selectcolumns ¥ Show | 100V | @

select all 0 sequences selecied

12111 cytochroma oxidase subunit 1 (COI) gana_partial cds: mitoch

Sekil 4.66 32. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fas, Portekiz, Estonya, Fransa, italya, Irlanda, Birlesik Krallik,
Almanya, Isvicre, Avusturya, Polonya, Cekya, Slovakya, Macaristan, Romanya,
Yugoslavya, Arnavutluk, Bulgaristan, Yunanistan, Tiirkiye, Azerbaycan, Giircistan,

Isvec, Litvanya, Rusya, Ukrayna, Liibnan (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Antalya, Bolu, Mersin, Konya, Kahramanmaras, Van, Aksehir
(Kogak ve Kemal 2018).

Konukgulari: Thymus serpyllum (Crewe 1862, Buckler 1899, Barrett 1904, Dietze 1875;
1910; 1913, Weigt 1991), T. vulgaris (Milli¢re 1869, Mabille 1872), T. praecox (=drucei)
(Goater vd. 1981), Odontites lutea (Mabille 1869), Satureja montana (Carrara 1928),
Cytisus purgans, Nepeta nepetella, Laserpitium gallicum, Pastinaca sativa, Peucedanum
oreoselinum, Solidago spp. (Lhomme 1935), Hypericum perforatum, Galium pumilum,
Leucanthemum atratum (=Chrysanthemum coronopifolium)(Dietze 1877, Spuler 1910),
Origanum vulgare (Koch 1984, Weigt 1991).
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4.3.25 Scopula decorata (Denis & Schiffermiiller, 1775)

Sekil 4.67 Scopula decorata ergini (Mutanen 2011).

33. Ornege ait DNA dizisi

AATTTATTTTTGGGAATTTGAGCTGGAATAGTTGGTACTTCTTTAAGTTTATT
AATTCGAGCTGAATTAGGAAATCCTGGATCTTTAATTGGAGATGATCAAATT
TATAACACTATTGTCACAGCACATGCATTTATTATAATTTTTTTTATAGTAAT
ACCTATTATAATTGGGGGATTCGGAAATTGATTAGTCCCTTTAATATTAGGA
GCTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGACTTTTAC
CCCCCTCTCTTAGTTTATTAATTTCAAGAAGAATTGTTGAAAATGGAGCAGG
AACAGGTTGAACAGTTTATCCGCCTTTATCATCAAATATTGCTCATGGAGGA
AGATCTGTAGATTTAGCAATCTTTTCATTACATCTTGCTGGAATTTCTTCAAT
TCTTGGAGCAATTAATTTTATCACTACTATCATTAATATACGATTAAACAAT
ATATCATTTGATCAATTACCTTTATTTGTTTGAGCTGTAGGAATTACTGCATT
TTTACTTTTATTATCTTTACCTGTATTAGCTGGAGCTATTACTATATTACTTA
CCGATCGAAATTTAAATACATCCTTCTTTGACCCTGCGGGAGGAGGAGATCC
AATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTTAAA
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Job Title 1310564_A10_A10+33-PRIMER Filter Results

RID BTRYG46201R  Searcn expires on 06-07 22:46 pm Download All v

Organism 07 10p 20wl appea oxcludo
Program BLASTN @ 9 o e
Database nt  See details

=+ Add organism
Query ID lcl|Query_429555
Description 1310564_A10_A10+33-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to

Query Length 579

Other reports  Distance free of results MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [I Select columns ¥ Show | 100V | @

2 select all 100 sequences selected GenBank Graphics Distance free of results  EEEMSA Viewer

Sekil 4.68 33. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fas, Cezayir, Tunus, Portekiz, Estonya, Fransa, Suudi Arabistan,
Italya, Belgika, Hollanda, Almanya, Isvi¢re, Avusturya, Polonya, Cekya, Slovakya,
Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan, Yunanistan, Tirkiye,
Giircistan, Azerbaycan, Iran, Danimarka, Isvec, Finlandiya Estonya, Letonya, Litvanya,
Rusya, Moldova, Ukrayna, Belarus, Cin, Mogolistan Kirgizistan, Kazakistan (Kogak ve
Kemal 2018).

Tirkiye’deki yayilisi: Afyon, Amasya, Ankara, Bitlis, Bolu, Bursa, Gaziantep,
Glimiishane, Hakkari, Kayseri, Kirklareli, Konya, Kiitahya, Malatya, Manisa,
Kahramanmaras, Nigde, Sivas, Tokat, Trabzon, Van, Kirikkale, Igdir, Osmaniye, Ayas,
Kizilcahamam, Soguksu, Ahlat, Mutki, Mutki, Tatvan, Nemrut Krateri, Nizip,
Colemerik, Pinarbasi, Aksehir, Ulukisla, Sarkisla, Niksar, Macka, Bah¢esaray, Baskale,
Mengene Dagi, Catak, Gevas, Artos Dagi, Giirpinar, Edremit, Tusba (Koc¢ak ve Kemal
2018).

Konukgulari:  Thymus serpyllum (Bergmann 1955, Ebert 2001, Sobczyk ve Gelbrecht
2004, Seppanen 1954; 1970, Ribbe 1912), Melissa officinalis ve Clinopodium vulgare
(Lhomme 1935), Origanum vulgare (Sobczyk ve Gelbrecht 2004).
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4.3.26 Heliomata glarearia (Denis & Schiffermiiller, 1775)

Sekil 4.69 Heliomata glarearia ergini (Hausmann 2010p).

34. Ornege ait DNA dizisi

GATTTGAAGCAGGAATAGTAGGAACTTCACTAAGATTATTAATTCGAGCAG
AATTAGGGAATCCTGGATCACTCATTGGAGACGACCAAATCTATAATACTA
TTGTCACAGCACATGCTTTTATCATAATTTTTTTTATAGTTATACCAATTATA
ATTGGAGGATTTGGAAATTGATTAGTTCCTTTAATATTAGGAGCTCCAGATA
TAGCTTTCCCTCGAATAAATAATATAAGATTTTGATTATTGCCACCCTCTATT
ACTCTTCTTATTTCAAGAAGAATTGTAGAAAATGGAGCAGGAACTGGTTGA
ACTGTTTATCCACCTTTATCCTCTAACATTGCACATGGAGGTAGCTCTGTAG
ATTTAGCTATTTTTTCTCTTCATTTAGCAGGTATTTCTTCTATTTTAGGAGCT
ATTAACTTTATTACCACAATTATTAATATACGATTAAATAATTTATCATTTGA
TCAAATACCTTTATTTGTTTGAGCTGTTGGTATTACAGCATTCCTATTATTAC
TTTCTTTACCTGTTTTAGCAGGAGCTATTACAATATTATTAACTGATCGAAAT
TTAAATACATCATTTTTCGACCCTGCAGGAGGAGGAGATCCAATTCTTTATC
AACATTTATTTTGATTCTTTGGTCACCCTGGAAGTTTAAA
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Job Title 1310565_810_B10+34-PRIMER Filter Results
RID BISFRN7AQ016

pires on 06-07 2255pm Download All v

exclude

Program BLASTN @ Prganlsm ol R
Database nt See details v | 2 y
+ Add organism
Query ID Icl|Query_25239
Description 1310565_B10_B10+34-PRIMER Percent Identity E value Query Coverage
Molecule type dna ‘ to 3 [ 1o [ to

Query Length 571 - - : - =
Other reports  Distance tree of resuits MSA viewer @ m
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ¥ [ Select v show| 100v | @

select all 0 sequences selected =

E  Pe

Description Scientific Name  _
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~ v

larearia voycher BC ZSM Lap 12934 cytochrome oxidase subunit 1 {COI) gene. partial cds. mitochon .. Heliomata glarearia 958 958  100% 00 9720% 658 K

:0l) gene. pariial cds _mitochon .. Heliomata glarearia

Sekil 4.70 34. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fransa, Italya, Almanya, Isvicre, Avusturya, Polonya, Cekya,
Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan, Yunanistan,
Tiirkiye, Giircistan, Azerbaycan, Ermenistan, iran, Rusya, Moldova, Ukrayna, Belarus,

Cin (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Amasya, Ankara, Bitlis, Bolu, Bursa, Glimiishane, Hakkari,
Kars, Kastamonu, Kirklareli, Kiitahya, Mus, Siirt, Tokat, Van, Kirikkale, Ardahan, Igdir,
Tufanbeyli, Kizilcahamam, Tatvan, Colemerik, Yiiksekova, Kagizman, Varto, Sirvan,

Bahgesaray, Catak, Gevas, Artos Dagi, Posof, Tuzluca (Kogak ve Kemal 2018).

Konukgulari: Medicago sativa, M. lupulina, M. prostrata, Trifolium spp., Hippocrepis

comosa ve Lathyrus pratensis (Flamigni vd. 2007).
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4.3.27 Cataclysme riguata (Hiibner, 1813)

Sekil 4.71 Cataclysme riguata ergini (Hausmann 2014a).

36. Ornege ait DNA dizisi

CTTTGGGAATCTGAGCTGGAATAATTGGGAACATCTTTAAGACTTTTAATTC
GAGCTGAATTAGGAACCCCAGGGTCTTTAATTGGAGATGATCAAATTTATA
ATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTTATAGTTATACCT
ATTATAATTGGAGGATTTGGAAACTGATTAGTACCATTAATATTAGGAGCCC
CAGATATGGCTTTTCCTCGAATAAATAACATAAGATTCTGATTATTACCTCC
TTCTATTACTCTCCTAATTTCGAGAAGAGTTGTAGAAAATGGAGCTGGAACT
GGATGAACAGTTTACCCCCCATTATCTTCCAATATTGCCCATGGAGGAAGAT
CAGTAGATTTAGCTATTTTTTCATTACATTTAGCTGGTATTTCATCCATTTTA
GGAGCTATTAATTTTATTACCACTATTATTAATATACGATTAAATAATATAT
TTTTTGATCAATTACCTTTATTTGTTTGAGCTGTTGGTATTACCGCATTTTTAT
TATTACTTTCTTTACCCGTATTAGCAGGTGCAATTACCATATTATTAACAGAT
CGTAATTTAAATACATCATTTTTCGATCCTGCTGGAGGAGGAGACCCAATTC
TTTATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTTTAAA
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Job Title 1310567_D10_D10+36-PRIMER Filter Results

RID BITCG3T6013 Searcn expires on 0607 23:11 pm Download All v

: S A exclude
Program BLASTN@  Citation v Organiam.;; o028 S ppex )
Database nt  See details v ) 2% i
Query ID Icl|Query_39155 *+ &dd organism
Description 1310567_D10_D10+36-PRIMER Percent Identity E value Query Coverage

Molecule type dna to | to to |
Query Length 523 S

Other reports Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy

—

Sequences producing significant alignments Download ~ [z Select columns ¥ Show | 100V | @

select all 100 sequences seiected GenBank Graphics Distance tree of results EEIMSA Viewer
f)[-;ctv,'»t\or\ 5(\?!‘!1’;: Name e A Quey E Pet ok Accession

Score Score Cover value  Ident
- - - - -

me riguata 939 939 100% 00 9981%

ata 935 935 100% 00 9962% 658 KJEI7IM1

Sekil 4.72 36. Ornegin NCBI sonucu

Diinyadaki yayilis1: Portekiz, Estonya, Fransa, Italya, Belcika, Hollanda, Almanya,
Isvigre, Avusturya, Polonya, Cekya, Slovakya, Macaristan, Romanya, Yugoslavya,
Arnavutluk, Bulgaristan, Yunanistan, Tiirkiye, Azerbaycan, Ermenistan, Litvanya,
Rusya, Moldova, Ukrayna, Belarus, Iran, Afganistan, Tiirkmenistan, Tacikistan,
Kirgizistan, Kazakistan, Avusturya, Ermenistan, Cin, Glircistan, Azerbaycan, Ermenistan

(Kogak ve Kemal 2018).

Tirkiye’deki yayilisi: Amasya, Ankara, Bitlis, Bolu, Bursa, Erzincan, Kars, Kayseri,
Konya, Nevsehir, Sivas, Van, Kirikkale, Igdir, Mutki, Kirikkale, Kagizman, Urgiip,
Bahgesaray (Kogak ve Kemal 2018).

Konukgulari: Larvalar Rubiaceae familyas:, Asperula cynanchica (Milli¢re 1859), ve
Galium verum (Bergmann 1955, Ebert 2001) ile, erginler ise Berberis spp. ¢igekleri ile
beslenir (Ebert 2001).
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4.3.28 Enanthyperythra legataria (Herrich-Schéffer, 1852)

Sekil 4.73 Enanthyperythra legataria ergini (SNSB 2018b).

39. Ornege ait DNA dizisi

CCATAATTTATTTTTGGGGATTTGAAGCTGGAATAATTGGGAACTTCTTTAA
GATTATTAATTCGAGCTGAATTAGGTAATCCAGGATCCTTAATTGGAGATGA
TCAAATTTATAATACTATTGTTACTGCTCATGCTTTTATCATAATTTTTTTTAT
AGTTATACCCATTATAATTGGAGGATTTGGAAATTGATTAGTTCCACTAATA
CTAGGGGCCCCTGATATAGCTTTTCCTCGAATAAATAATATAAGATTTTGAT
TATTACCTCCTTCTATTACTTTATTAATTTCTAGAAGAATTGTAGAAAATGG
GGCAGGAACTGGATGAACTGTTTATCCGCCTTTATCTTCTAACATCGCTCAC
GGGGGGAGATCTGTTGATTTAGCTATTTTCTCTCTTCATTTAGCTGGTATTTC
CTCGATTTTAGGAGCTATTAATTTTATTACAACAATTATTAATATACGATTA
AATAATTTATCTTTCGATCAAATACCACTATTTGTTTGAGCCGTTGGAATTA
CAGCTTTTCTATTATTATTATCTTTACCAGTATTAGCTGGGGCTATTACTATA
TTATTAACAGATCGAAATTTAAATACATCTTTTTTTGACCCTGCTGGAGGAG
GAGATCCTATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGT
TTAAA
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Identification Summary

Taxonomic Level Taxon i

(%)

Top 20 Matches

Phylum Class Order

Arthropoda nsecta Lepidoptera

Sekil 4.74 39. Ornegin BOLD sonucu

Family

Genus

Similarity Scores of Top 100 Matches

390
980
910
96.0
950
940
00
%20
1

Similarity (%)

2 2 u 4 % 67 1 8 100
Ranked Matches

Display Top 20 b 3

Species Subspecies Similarity (%) Status

Private

Diinyadaki yayilisi: Makedonya, Yunanistan, Tiirkiye, Azerbaycan (Kogak ve Kemal

2018).

Tiirkiye’deki yayilisi: Amasya, Ankara, Bolu, Bursa, Isparta, Malatya, Siirt, Van,

Karaman, Pervari, Bahgesaray, Catak, Edremit (Kogak ve Kemal 2018).

Konukgulari: Bilinmiyor.

4.3.29 Gnophos (Dicrognophos) sartata Treitschke, 1827

Sekil 4.75 Dicrognophos sartata ergini (Hausmann 2010r).

41. Ornege ait DNA dizisi
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CCCAATTTTATTTTTGGGTATTTGAGCTGGAATAGTAGGAACTTCACTAAGA
TTATTAATTCGAGCTGAATTAGGAAATCCTGGATCTTTAATTGGAGATGATC
AAATTTATAATACTATTGTTACTGCTCATGCTTTTATTATAATTTTTTTTATA
GTTATACCAATTATAATTGGAGGATTTGGAAATTGATTAGTTCCATTAATAT
TAGGAGCTCCTGATATAGCTTTTCCACGAATAAATAATATAAGATTTTGATT
ATTACCCCCCTCATTAACATTACTAATTTCTAGAAGAATTGTAGAAAATGGG
GCTGGAACTGGATGAACAGTATACCCCCCTTTATCTTCTAATATTGCTCATG
GAGGAAGATCTGTTGATTTAGCTATTTTTTCATTACACTTAGCGGGTATTTCT
TCAATTTTAGGAGCTATTAATTTCATTACTACAATCATTAATATACGATTAA
ATAATTTATCATTTGATCAAATACCTTTATTTGTTTGAGCAGTAGGAATTAC
AGCTTTCTTATTATTACTTTCTTTACCTGTATTAGCAGGAGCTATTACTATAC
TTTTAACTGATCGAAATTTAAATACATCATTTTTTGACCCTGCAGGAGGAGG
AGATCCTATTCTTTATCAACACTTATTTTGATTCTTTGGTCACCCTGGAAGTT
TAAA

Job Title 1310572_A11_A11+41-PRIMER Filter Results
RID BIXJG1A2013 Search expires on 06-08 00:22am Download All v
exclude

Program BLASTN @ Citation v Organism_ony fop 20 wif appes:

Database nt  See details v &

+ Add organism

Query ID IcljQuery_53593

Description 1310572_A11_A11+41-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to
Query Length 528

Other reports Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [ Select columns ¥ Show | 100Y | @

select all 100 sequences selected GenBank GCraphics  Distance tree of results

Q

Sekil 4.76 41. Ornegin NCBI sonucu

Diinyadaki yayilisi: Suudi Arabistan, italya, Hirvatistan, Yugoslavya, Arnavutluk,
Bulgaristan, Yunanistan, Polonya, Tiirkiye, Giircistan, Azerbaycan, Ermenistan, Liibnan,
Rusya, Moldova, Ukrayna, Belarus, Suriye, iran, Filistin, Kibris (Kogak ve Kemal
2018).
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Tiirkiye’deki yayilisi: Adiyaman, Amasya, Ankara, Bolu, Bursa, Canakkale, Denizli,
Diyarbakir, Gaziantep, Hakkari, Hatay, [stanbul, Izmir, Konya, Manisa, Kahramanmaras,
Siirt, Van, Osmaniye, Kahta, Golbasi, Gelibolu, Hazro, Nur Dagi, Codlemerik,
Yiiksekova, Samandagi, Aksehir, Sirvan, Bahgesaray, Diizi¢i (Kogak ve Kemal 2018).

Konukgulari: Bilinmiyor.

4.3.30 Lithostege griseata (Denis & Schiffermiiller, 1775)

o)
\ 2z

. /

) \

\4

e

‘ 1

Sekil 4.77 Lithostege griseata ergini (Hausmann 2014b).

.

42. Ornege ait DNA dizisi

CTTTATTTTTGGGGAATTTGAGCAGGAATAATTGGGAACATCACTAAGATTA
TTAATTCGAGCTGAATTAGGAAGACCAGGCTCTTTAATTGGAGACGATCAA
ATTTATAATACTATTGTTACAGCTCATGCATTTATTATAATTTTCTTTATAGT
TATACCAATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATATTA
GGAGCTCCTGATATAGCTTTCCCCCGAATAAATAATATAAGATTTTGATTAT
TACCTCCTTCTATTACTTTATTAATTTCAAGAAGAATTGTAGAAAATGGAGC
CGGAACTGGATGAACAGTTTACCCCCCCCTTTCCTCTAATATTGCCCATGGA
GGAAGCTCTGTCGACTTAGCTATTTTTTCATTACATTTAGCAGGTATTTCATC
AATTTTAGGAGCTATTAACTTTATTACAACAATTATTAATATACGATTAAAT
AATATATTTTTCGATCAATTACCTTTATTTGTTTGAGCTGTTGGTATTACAGC
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ATTCTTACTTTTACTATCACTACCAGTATTAGCTGGGGCAATTACAATATTAT
TAACTGATCGAAATTTAAATACTTCCTTCTTTGACCCCGCAGGAGGAGGAGA
TCCAATTCTTTACCAACATCTATATTGATTCTTTGGTCACCCTGGAAGTTTAA
AAA

Job Title 13105673_B11_B11+42-PRIMER Filter Results
RID BTIYBPJO5013 Search expires on 06-08 0034 am Download All v
Organism onYy top 20 will appea oo
Program BLASTN@ Citation v L ittt hiat e
Database nt  Seedelails v
4+ Add organism
Query ID lcl|Query_64323 &
Description 1310573_B11_B11+42-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to

Query Length 489
Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~

[ Select columns ~ Show | 100V | @

select all 100 sequences selected GenBank Graphics Distance tree of results  [EEMSA Viewe|

ihostags griseata vouchar BC ZSM Lep 41540 cylochroms oxidase subunit 1 (Ol

Sekil 4.78 42. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fas, Cezayir, Portekiz, Estonya, Fransa, Italya, Birlesik Krallik,
Belgika, Hollanda, Almanya, Isvigre, Avusturya, Polonya, Cekya, Slovakya, Macaristan,
Romanya, Yugoslavya, Tiirkiye, Giircistan, Azerbaycan, Iran, Bulgaristan, Danimarka,
Isveg, Litvanya, Rusya, Moldova, Ukrayna, Belarus, Kirgizistan, Kazakistan,

Tirkmenistan (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Afyon, Amasya, Ankara, Bursa, Diyarbakir, Eskisehir, Kayseri,
Konya, Malatya, Kahramanmaras, Karaman, Kirikkale, Kulp (Kogak ve Kemal 2018).

Konukgulari:  Brassicaceae, Sisymbrium altissimum, Raphanus raphanistrum,
Descurainia sophia (Schadewald 1994, Neumann 1997, Schonborn 2011). Descurainia
sophia, Erysimum cheiranthoides (Koch 1984, Allan 1949, Porter 1997) Sisymbrium

officinale, Alliaria petiolata, Capsella bursa-pastoris (Allan 1949).
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4.3.31 Chiasmia clathrata (Linnaeus, 1758)

Sekil 4.79 Chiasmia clathrata ergini (Hausmann 2010s).

43. Ornege ait DNA dizisi

CCATAATTAATTTCCTGGAATTTGAGCTGGAATAGTAGGTACTTCTTTAAGT
TTATTAATTCGAGCAGAATTAGGTAACCCCGGGTCTTTAATTGGTGATGATC
AAATTTATAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTTATA
GTAATACCAATTATAATTGGGGGATTTGGAAATTGATTAGTACCTTTAATAT
TAGGGGCTCCTGATATAGCTTTCCCACGAATAAATAATATAAGATTTTGATT
ACTTCCACCTTCTATTACTCTTTTAATTTCTAGAAGAATTGTAGAAAATGGA
GCTGGAACTGGTTGAACAGTCTACCCCCCTTTATCTTCCAATATTGCTCATG
GAGGAAGTTCTGTAGATCTTGCTATTTTTTCATTACATTTAGCAGGTATTTCT
TCTATTTTAGGAGCTATTAATTTTATTACCACAATTATTAATATACGATTAAA
TAATTTATCATTTGATCAAATACCTTTATTTGTTTGAGCAGTTGGTATTACAG
CTTTCTTACTATTACTTTCTTTACCAGTTTTAGCAGGAGCTATTACTATATTA
CTAACTGATCGAAATTTAAATACATCTTTCTTTGACCCCGCAGGTGGAGGAG
ATCCTATTTTATACCAACACTTATTTTGATTCTTTGGTCACCTGGAAGTTTAA
A
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Job Title 1312383_E4_C11+43-PRIMER Filter Results
RID BTYNYDSTO013 Search expires on 06-08 0041 am Download All v

P 2 . Organism o0y top 20 vl appea exclude
rogram BLASTN @ Citali

Database nt  See details v £

Query ID icljQuery_27521 + Add organism

Description 1312383_E4_C11+43-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to [ to

Query Length 457
Other reports Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~

[ Select columns ~ Show | 100Y | @

selectall 100 sequences selected

[<J<]

DLS110709.152 cytochrome oxidase subunit

Sekil 4.80 43. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fas, Cezayir, Portekiz, Estonya, Fransa, italya, irlanda, Birlesik
Krallik, Belgika, Hollanda, Liiksemburg, Almanya, Isvicre, Avusturya, Polonya, Cekya,
Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan, Yunanistan,
Tiirkiye, Giircistan, Azerbaycan, Ermenistan, Danimarka, Norvegc, Isveg, Finlandiya
Estonya, Letonya, Litvanya, Rusya, Moldova, Ukrayna, Belarus, Cin, Kazakistan (Kogak
ve Kemal 2018).

Tiirkiye’deki yayilisi: Adiyaman, Amasya, Ankara, Balikesir, Bitlis, Bolu, Bursa,
Cankiri, Diyarbakir, Edirne, Hakkari, Hatay, Icel, Istanbul, Kars, Konya,
Kahramanmaras, Mus, Nevsehir, Siirt, Van, Kirikkale, Ardahan, Osmaniye, Diizce,
Kahta, Kizilcahamam, Soguksu, Edremit, Kaz Dagi, Tatvan, llgaz, Kulp, Colemerik,
Yiiksekova, Erzin, Kagizman, Varto, Sirvan, Bahgesaray, Catak, Gevas, Posof, Diizici

(Kogak ve Kemal 2018).

Konukgulari: Trifolium spp., Medicago spp., Cytisus scoparius. Genista sagittalis,
Galium mollugo ve G. sylvaticum (Ebert 2003) Onobrychis viciifolia, Vicia cracca (Skou
ve Sihvonen 2015).
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4.3.32 Eupithecia centaureata (Denis & Schiffermiiller, 1775)

Sekil 4.81 Eupithecia centaureata ergini (Hausmann 2010t).

44, Ornege ait DNA dizisi

CCCATTATTTATTTTCGGAATTTGAGCTGGGTATAATTGGGAACTTCATTAA
GTTTATTAATTCGAGCTGAATTAGGAACTCCCGGATCTTTAATTGGAGATGA
TCAAATTTATAATACTATTGTTACAGCCCATGCTTTCATTATAATTTTTTTTA
TAGTTATACCTATTATAATTGGAGGATTTGGTAATTGACTAGTACCTTTAAT
ATTAGGGGCTCCAGACATAGCTTTCCCACGGATAAATAATATAAGTTTCTGA
TTGCTCCCCCCCTCAATTACTTTATTAATTTCAAGAAGTATTGTAGAAAGTG
GAGCTGGAACTGGATGAACAGTATATCCTCCTTTATCTTCTAATATTGCTCA
CGGAGGAAGATCTGTAGATTTAGCAATTTTTTCTTTACATTTAGCAGGTATT
TCTTCTATTTTAGGGGCAATTAATTTTATTACCACTATTATTAATATACGATT
AAATAATATATTTTTTGATCAATTACCTTTATTTGTATGAGCAGTTGGAATTA
CTGCTTTCTTACTTCTTTTATCTCTTCCTGTTTTAGCTGGGGCTATTACTATAC
TTTTAACAGATCGAAATTTAAATACATCTTTTTTTGATCCTGCAGGAGGAGG
TGACCCCATTCTTTACCAACATTTATTTTGATTCTTTGGTCACCCTGAAGTTT
AA
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Job Title 1310576_D11_D11+44-PRIMER Filter Results

RID BIZ24USFQ13 Search expies on 06-08 0048 am Download All v
Organism ony (0p 20 wil appea exclude
Program BLASTN@ Citation v g ony top 20 will appe
Database nt  See details v
<+ Add organism
Query ID lcljQuery_29013 Add organisn
Description 1310575_D11_D11+44-PRIMER Percent Identity Evalue Suery Covetage
Molecule type dna | © - =

Query Length 509

Other reports Distance free of results MSA viewer © m
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [z Selectcolumns ¥ Show | 100V | @

2 select all 100 sequences seiected

s [EAMSA Viewer

Sekil 4.82 44. Ornegin NCBI sonucu

Diinyadaki yayilist: Fas, Cezayir, Tunus, Portekiz, Estonya, Fransa, italya, Malta, irlanda,
Birlesik Krallik, Belgika, Hollanda, Liiksemburg, Almanya, Isvi¢re, Avusturya, Polonya,
Cekya, Slovakya, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan,
Yunanistan, Kibris, Tiirkiye, Giircistan, Ermenistan, Azerbaycan, Danimarka, Norveg,
Isve¢, Finlandiya Estonya, Letonya, Litvanya, Rusya, Moldova, Ukrayna, Belarus,
Kazakistan, Cin, Filistin, Liibnan, Pakistan, Isvigre, Hindistan, Giircistan, Kirgizistan,

Ozbekistan, Afganistan, Tayvan (Kogak ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Amasya, Ankara, Bolu, Bursa, Canakkale, istanbul, Konya,
Malatya, Kahramanmaras, Ordu, Samsun, Siirt, Sivas, Van, Kirikkale, Feke, Golbasi,
Adilcevaz, Stiphan Dagi, Pendik, Kagizman, Aksehir, Eregli, Halkapinar, Darende,
Persembe, Havza, Sirvan, Catak, Gevas, Artos Dagi, Edremit, Tusba, (Kogak ve Kemal
2018).

Konukgulari: Rumex acetosa, R. acetosella, Silene vulgaris, Clematis vitalba, Plantago
major, Genista triacanthos, Vicia cracca, Ononis spinosa, Lotus corniculatus, Trifolium
pratense, Silaum silaus, Pimpinella major (=magna), P. saxifraga, Angelica sylvestris,
Peucedanum oreoselinum, P. palustre, Selinum carvifolia, Daucus carota, Pastinaca

sativa, Heracleum sphondylium, Seseli annuum (=coloratum), Bunium bulbocastanum,
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Torilis japonica, Cicuta virosa, Eryngium spp., Ferulago spp., Erica tetralix, Calluna
vulgaris, Galium album, G. verum, G. mollugo, Lysimachia vulgaris, Linaria vulgaris,
Origanum, Succisa pratensis, Scabiosa columbaria, Knautia arvensis, Atriplex littoralis,
Chenopodium sp., Campanula glomerata, C. rotundifolia (Campanulaceae), Filipendula
ulmaria (Rosaceae), Dittrichia viscosa, Solidago virgaurea, Tanacetum vulgare,
Hieracium umbellatum, Bidens tripartita, Eupatorium cannabinum, Aster tripolium,
Centaurea, Senecio jacobaea, S. vulgaris, S. erucifolius, S. aquaticus, S. bicolor, Achillea
millefolium, A. ligustica, Anthemis Chrysanthemum coronarium, Matricaria, Calendula
arvensis, Gnaphalium spp., Leucanthemum vulgare, Matricaria perforata, Artemisia
vulgaris, A. campestris, Arctium spp. (Crewe 1861, Buckler 1899, Barrett 1904, Mabille
1868; 1869, Goossens 1871, Dietze 1871; 1910; 1913, Weigt 1990, Carrara 1928, Juul
1948, Seppédnen 1970,Valletta 1973) Achillea biebersteinii, Ziziphora clinopodioides
(Skou ve Sihvonen 2015).

4.3.33 ldaea degeneraria (Hiibner, 1799)

Sekil 4.83 ldaea degeneraria ergini (Hausmann 2010u).

46. Ornege ait DNA dizisi

CCTTTATTTATTTTTGGGAATTTGAAGCAGGTATAGTGGGAACTTCTTTAAG
ATTAATAATTCGAGCTGAATTAGGAAATCCCGGTTCATTAATTGGAGATGAT
CAAATTTATAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTTTTTAT
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GGTAATACCAATTATAATTGGAGGATTTGGTAATTGATTAGTACCATTAATA
TTAGGAGCTCCTGATATAGCTTTTCCTCGAATAAATAATATAAGATTTTGAT
TATTACCACCTTCAATTACTCTATTAATTTCAAGTAGAATTGTAGAAAATGG
AGCTGGAACAGGATGAACAGTTTACCCACCTTTATCTTCAAATATTGCTCAT
GGAGGAAGATCTGTTGATTTAGCAATTTTTTCTTTACATTTAGCTGGAATTTC
ATCAATCTTAGGAGCTATTAACTTTATTACAACTATTATCAATATACGAATT
AATAATATATCTTTTGATCAATTACCTTTATTTATTTGAGCTGTTGGTATTAC
AGCCTTTTTATTATTACTTTCTTTACCTGTCTTAGCTGGTGCTATTACTATATT
ATTAACTGATCGAAATTTAAATACTTCATTTTTTGATCCTGCAGGAGGAGGA
GATCCAATTTTATATCAACATCTATTTTGATTCTTTGGTCACCCTGGAAGTTT
AAAAA

Job Title 1310677_F11_F11+46-PRIMER Filter Results

RID BTZWD966013 Search expires on 06-08 01.02am Download All v
Organtam . oo% op 20l appes exclude
Program BLASTN @ Citation v 9 SRt
Database nt See details v

+ Add organism
Query ID IcljQuery_30803
Description 1310577 _F11_F11+46-PRIMER Percent Identity E value Query Coverage

Molecule type dna to to to

Query Length 519
Other reports Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ [ Select columns ~ Show | 100V | @

select all 100 sequences selected

e of results  EEMMSA Viewer

Sekil 4.84 46. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fas, Cezayir, Tunus, Portekiz, Estonya, Fransa, Suudi Arabistan,
Italya, Malta, Birlesik Krallik, Almanya, Isvicre, Avusturya, Polonya, Cekya, Slovakya,
Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan, Yunanistan, Kibris,
Tirkiye, Filistin, Liibnan, Azerbaycan, Giircistan, Irak, Rusya, Moldova, Ukrayna,
Belarus, Irak, Tiirkmenistan, iran, Afganistan, Kazakistan, Ozbekistan (Kogak ve Kemal

2018).
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Tiirkiye’deki yayilisi: Adana, Adiyaman, Amasya, Ankara, Antalya, Bolu, Bursa,
Canakkale, Diyarbakir, Edirne, Gaziantep, Hakkari, Hatay, Icel, Istanbul, Kars,
Kirklareli, Konya, Kahramanmaras, Mugla, Ordu, Siirt, Sivas, Tokat, Trabzon, Van,
Kirikkale, Osmaniye, Aladag, Feke, Kozan, Sarigam, Kahta, Kulp, Nizip, Cdlemerik,
Yiiksekova, Samandagi, Anamur, Sariyer, Kagizman, Ortaca, Fatsa, Persembe, Sirvan,

Magka, Bahgesaray, Tusba, Edremit, Diizi¢i (Kocak ve Kemal 2018).

Konukgu: Achillea millefolium, Scabiosa spp., Convolvulus spp. Frangula alnus,
Polygonum spp., Rubus spp., Stachys officinalis, Cerastium spp., Veronica spp. (Lhomme
1935, Allan 1949, Bergmann 1955, Ebert 2001), Taraxacum officinale, Polygonum
aviculare, Achillea millefolium, Convolvulus, Clematis, Trifolium, Rubus fruticosus,
Stellaria media, Lonicera periclymenum, Veronica polita, Plantago lanceolata, Rumex
spp., Salix spp., Silene spp., Medicago spp. ve Chenopodium album (Buckler 1897, Allan
1949, Skinner 1984, Kraus 1993, Porter 1997, Hausmann ve Miller 2000, King ve
Romera 2004).

4.3.34 Eupithecia breviculata (Donzel 1837)

Sekil 4.85 Eupithecia breviculata ergini (Hausmann 20101).

47. Ornege ait DNA dizisi
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CCCTTTTTTTATTCTTTCGGGAATTTGAGCAGGTATAATTGGGAACTTCATTA
AGATTACTAATTCGAGCTGAATTAGGAACCCCCGGATCTTTAATTGGAGATG
ACCAAATTTATAATACTATTGTTACAGCTCATGCTTTTATTATAATTTTTTTT
ATAGTAATACCTATTATAATTGGAGGATTTGGTAATTGATTAGTACCTTTAA
TATTAGGAGCTCCTGATATAGCTTTCCCTCGTATAAATAATATAAGTTTTTG
ATTACTACCTCCTTCTATTACCTTATTAATTTCAAGAAGAATTGTAGAAAAT
GGAGCTGGGACAGGATGAACAGTTTATCCTCCCTTATCCTCAAATATTGCTC
ATGGAGGAAGTTCAGTAGATTTAGCTATTTTTTCCCTTCATCTAGCTGGTAT
CTCTTCTATTTTAGGAGCAATTAATTTTATTACTACTATTATTAATATACGTT
TAAACAATATATTTTTTGATCAATTACCTTTATTTGTTTGAGCCGTTGGAATT
ACAGCTTTTTTACTTCTTTTATCTTTACCAGTTTTAGCAGGAGCTATTACAAT
ACTTTTAACTGATCGTAATTTAAATACTTCATTTTTTGACCCTGCTGGTGGAG
GAGACCCTATTCTTTACCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGT
TTAAA

Job Title 1310578_G11_G11+47-PRIMER Filter Results
RID BUOB766B013 Searcn expires on 06-08 0341 am Download All v
Organism 09ly fop 20 will appesr exclude
Program BLASTN @ Citation v
Database nt Seedetails v
. + Add organism

Query ID IcljQuery_17779
Description 1310578_G11_G11+47-PRIMER Percent Identity E value Query Coverage
Molecule type dna to to to
Query Length 569 . _

Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download v [ Selectcolumns ¥ Show 100V | @

2 select all 100 sequences selected of results  EEMMSA Viewer

ag

Sekil 4.86 47. Ornegin NCBI sonucu

Diinyadaki yayilisi: Fas, Cezayir, Tunus, Portekiz, Estonya, Fransa, Italya, Malta,
Almanya, Isvigre, Macaristan, Romanya, Yugoslavya, Arnavutluk, Bulgaristan,
Yunanistan, Tiirkiye, Azerbaycan, Suriye, Rusya, Ukrayna, Filistin, Kibris, Urdiin, iran,
Tirkmenistan (Kogak ve Kemal 2018).

103



Tiirkiye’deki yayilisi: Adana, Adiyaman, Amasya, Ankara, Balikesir, Bolu, Bursa,
Canakkale, Diyarbakir, Hakkari, Hatay, izmir, Kars, Kirklareli, Konya, Kahramanmaras,
Siirt, Van, Kirikkale, Osmaniye, Feke, Kozan, Pozanti, Saricam, Kahta, Kizilcahamam,
Edremit, Kaz Dagi, Kulp, Colemerik, Yiiksekova, Kagizman, Aksehir, Sirvan,
Bahgesaray, Catak, Gevas, Artos Dagi, Edremit, Diizi¢i (Kogak ve Kemal 2018).

Konukgulari: Ptychotis heterophylla (=Carum bunias) (Dietze 1910; 1913, Hausmann ve
Viidalepp 2012), Heracleum sphondylium, Peucedanum oreoselinum, P. palustre,
Pimpinella peregrina, P. saxifraga (Schiitze 1957, Weigt 1990) Clematis spp. (Milliére
1870).

4.3.35 Rhodostrophia sieversi (Christoph, 1882)

Sekil 4.87 Rhodostrophia sieversi ergini (Hausmann 2010v).

48. Ornege ait DNA dizisi

CCCTTTATTTATTTTTGGGAAGTTTGAGCTGGAATAATTGGGAACTTCATTA
AGATTATTAATTCGAGCTGAATTAGGAAATCCTGGATCATTAATTGGAGATG
ATCAAATTTATAATACTATTGTTACAGCCCATGCATTTATTATAATTTTCTTT
ATAGTTATACCTATTATAATTGGAGGATTTGGAAATTGATTAGTCCCTTTAA
TACTAGGAGCCCCTGATATAGCTTTCCCACGTATAAATAATATAAGATTTTG
ATTACTTCCTCCTTCAATTAGCTTATTAATTTCTAGAAGAATTGTAGAAAAT
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GGAGCTGGAACAGGATGAACTGTATACCCTCCTTTATCTTCTAATATTGCTC
ATGGAGGAAGTTCTGTTGATTTAGCTATTTTTTCTCTTCACTTAGCTGGAATC
TCTTCTATTTTAGGAGCTATTAATTTTATTACTACTATTATTAATATACGACT
TAATAATATATCTTTTGATCAATTACCTTTATTCGTTTGAGCAGTTGGTATCA
CTGCATTATTGTTATTACTATCTTTACCTGTATTAGCAGGAGCTATTACTATA
TTATTAACAGATCGAAACTTAAATACTTCATTCTTTGATCCTGCAGGAGGGG
GAGATCCAATTCTTTACCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGT
TTAAA

Job Title 1310579_H11_H11+48-PRIMER Filter Results
RID BU208FYV013 Search expres on 06-08 0138 am Download All v
Organism 07 fop 20 Wil appea exclude
Program BLASTN @ Citation v Y Ao i s
Database nt  See details v B e —
+ Add organism
Query ID lcl|Query_52751 B
Description 1310579_H11_H11+48-PRIMER Percent Identity E value Query Coverage

Molecule type dna to to to
Query Length 549 Ay

Other reports  Distance tree of results MSA viewer @ m

Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download “ [ Selectcolumns ¥ Show | 100V | @
[ selectall 100 sequences seiected

3 Rhedostrophia arsi voucher BC ZSM Lep 070 viochrome oxidase subunit 1(C geng. panial cds._mito

€3 Rhodestrophia siaversi voucher BC ZSM Lep 07074 cytochrome oxidase subunit 1 (COI) gene. partial cds. mit

Sekil 4.88 48. Ornegin NCBI sonucu

Diinyadaki yayilis1: Romanya, Yugoslavya, Arnavutluk, Makedonya, Bulgaristan,
Yunanistan, Filistin, Liibnan, Urdiin, Tiirkiye, Giircistan, Ermenistan, Irak (Kogak ve

Kemal 2018).

Tiirkiye’deki yayilisi: Adiyaman, Amasya, Ankara, Bitlis, Bolu, Bursa, Canakkale,
Cankir, Diyarbakir, Gaziantep, Giresun, Giimiishane, Hakkari, Hatay, Icel, Kars,
Kayseri, Konya, Malatya, Kahramanmaras, Mus, Nevsehir, Siirt, Sivas, Tokat, Van,
Karaman, Batman, Osmaniye, Diizce, Darende, Catak, Gevas, Artos Dagi, Giirpinar,

Edremit, Tusba, Tuzluca (Kogak ve Kemal 2018).
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Konukgulari: Bilinmiyor.

4.3.36 Scopula turbulentaria (Staudinger, 1870)

Sekil 4.89 Scopula turbulentaria ergini (Hausmann 2010y).

50. Ornege ait DNA dizisi

CCAATTTTTCTCTTTGGGAATTTGAGCAGGTATAGTAGGAACTTCTTTAAGA
TTATTAATTCGAGCTGAATTAGGAAATCCAGGATCTTTAATTGGAGATGACC
AAATTTATAATACTATTGTAACAGCTCATGCTTTTATTATAATTTTCTTTATA
GTGATGCCAATTATAATTGGAGGATTTGGAAATTGATTAGTACCATTAATGT
TAGGAGCTCCTGATATAGCATTTCCTCGAATAAATAATATAAGATTTTGACT
TTTACCCCCATCTTTAACTTTATTAATTTCAAGTAGAATTGTAGAAAATGGA
GCAGGAACTGGATGAACCGTTTATCCCCCTTTATCCTCTAATATTGCTCATA
GAGGAAGTTCTGTAGATTTAGCAATTTTTTCATTACATTTAGCTGGAATTTC
ATCAATTTTAGGAGCTATTAACTTTATTACAACTATCATTAATATACGATTA
AATAATATATCTTTTGATCAATTGCCTTTATTTGTTTGAGCAGTAGGTATTAC
AGCATTTTTACTTTTATTATCATTACCAGTATTAGCAGGAGCAATTACTATAT
TATTAACTGATCGAAATTTAAATACTTCATTTTTTGATCCTGCTGGTGGGGG
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AGATCCTATTTTATATCAACATTTATTTTGATTCTTTGGTCACCCTGGAAGTT
TAAA

Job Title 1310581_B12_B12+50-PRIMER Filter Results
RID BU2BGZOWO1R Search expires on 06-08 0144 am Download All v
Organism o0y fop 20 wil appear exclude
Program BLASTN @ Citation v 9 2
Database nt See details v ‘ ype mmon name, binomial, taxid or groug
<+ Add organism
Query ID lcl|Query_122993
Description 1310581_B12_B12+50-PRIMER Percent Identity E value Query Coverage
Molecule type dna ‘ to ‘ ‘ to ‘ to

Query Length 535
Other reports  Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy

v show| 100v | @

Sequences producing significant alignments Download ~  [x3 Select
select all 100 sequences selected GenBank Graphics Distance tree of results  EEMSA Viewer
r Seiartific Namg  Max | Total Query E Per  Acc
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v T > v v

Scopula turbylentaria voucher BC ZSM Lep 12861 cylochromsa oxidase subunit 1 (COJ) ggne partial ods: mitocho .. Scopula turbylen.. 961 961 100% 00 99.81% 631 KFB8079351

Sekil 4.90 50. Ornegin NCBI sonucu

Diinyadaki yayilist: Tunus, Italya, Yunanistan, Kibris, Tiirkiye, Romanya, Bulgaristan,
Rusya, Ermenistan, Iran, Liibnan, Filistin, Tiirkmenistan, Suudi Arabistan, Cin (Kogak

ve Kemal 2018).

Tiirkiye’deki yayilisi: Adana, Amasya, Antalya, Bursa, Canakkale, Hatay, Icel, istanbul,

Izmir, Kirklareli, Konya, Manisa, Kahramanmaras (Kocak ve Kemal 2018).

Konukgulari: Tiitiin ve Plantago lanceolata (Sannino ve Espinosa 1999).
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4.4  Filogenetik Analiz Sonuclar:

Scoputa lurbnlentarie
Scopula decorata

5
Phaiogramma etruscaria
T

[ Protorioe inicata

Riodostrophia sieversi

45
Dyscia innocentaria
39

Dicragnnpiios sartata
Grnophos sartata

41
Graphos furvata
Graphos porplyraits
Grophos pfeifferi
Grophos nacgnffing
2

Feribatades rhomboidaria
26

Perihatodes ambraric
Istirgia arenacearia

Lithostege griveata
Lumera regina

Chiavmia clathrate
Cyclophora suppinciaria

991 38
36

Catactpsme riguaty
o o

Nebuala senectaria

Lupithecie contanireaia

Eupithecia distinctaria
16

Lupithecia subsequaria
13

47
Expithecia breviculote
Buapithecia sdlenicolata
100 r

Trichuptera spp.

0,020
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Sekil 4.91 Geometridae familyasin ait tiirlerin NJ dendogramina gore filogenetik iligkileri

665 baz ciftinden olusturulan mitokondriyal COI veri seti filogenetik analizleri
sonucunda olusturulan Komsu Birlestirme yontemi (Neighbor joining) filogenetik agact
sekil 4.91°deki gibidir. Analizde dis grup olarak Trichoptera spp. kullanilmistir. 1000
tekrarli rasgele 6rneklemeyle 6lgiilen (“bootstrap”) agaglarin giivenirlikleri Sekil 4.91°de
verilmistir. Elde edilen molekiiler analizleri sonucunda belirlenen tiirler kendi tiirleri
icinde kiimelenmiglerdir. Bu kiimelenmeler %99-%100’liikk bootstrap olarak

desteklenmistir.
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5. TARTISMA VE SONUC

Bu tez ¢alismasi Ankara ilinde Geometridae faunasi iizerinde molekiiler diizeyde ilk
filogenetik calisma niteligindedir ve bu ildeki tarim alanlarinda ve ormanlarinda
yiiriitiilecek ¢alismalar i¢in kaynak olusturmasi amaglanmistir. Ankara ilinin Akyurt,
Polath ve Kalecik ilgelerinden toplanan 6rneklerin COI gen bdlgesindeki DNA dizileri
elde edilmistir. Sekans sonucu elde edilen niikleotid dizileri NCBI GenBank ve BOLD
veri tabanlarindaki kayith tiirlerin dizileri ile kiyaslanmigtir. Tanimlanan 36 tiire ait
fotograflar, DNA barkodlari, diinyadaki ve Tiirkiye’deki yayilis bilgilileri ve konukgulari

verilmistir. MEGA X programi kullanilarak tiirlerin filogenetik agaci olusturulmustur.

Taksonomistler morfolojik teshis anahtarlarini kullarak son 250 yilda yaklasik 1,7 milyon
tiir tanimlamislardir. DNA barkodlama yontemi kesfedildikten sonra BOLD sisteminde
yaklasik 300 bin tlire ait 2 milyonun {izerinde DNA barkod kayitlar1 bulunmaktadir
(Korkmaz vd. 2014). DNA barkodlama yonteminin yayginlagmast ile birlikte taksonomi
caligmalar1 da hiz kazanmistir. Bu yontem sayesinde etkin, giivenilir ve hizli bir sekilde
tiir seviyesinde tanimlama yabilabilmektedir. DNA barkodlama tiir teshisinin yapildigi
caligmalarin yan sira, tiir i¢i ve tiirler arasi genetik varyasyon, popiilasyon genetigi ve
filogenetik ¢aligmalarda da kullanilmaktadir (Aravind vd. 2007, Keskin ve Atar 2013).
Molekiiler yontemler kullanilarak; teshis materyalinin zarar gordiigii ve 6rnek miktarinin
az oldugu durumlarda ayrica bocegin farkli gelisim donemlerinden ve belirli viicut

pargalarindan tanimlama yapabilmesi 6nemli bir avantajdir.

DNA barkodlamada yaygin olarak kullanilan gen bolgelerinden COI, mitokondriyal bir
gendir. COI genine ait DNA dizilerinin kolayca hizalanabilir olmas tiir tanimlanmasinda
etkili olmasini saglamaktadir. Mitokondriyal DNA’nin maternal kalitima sahip olmasi,
mitokondri hiicrelerinde yliksek DNA kopyasinin bulunmasi, rekombinasyonun sinirl

olmast ve intronlarin bulunmamasindan dolayt DNA markorleri arasinda 6n plana
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cikmaktadir ve bu avantajlarindan dolay1 standart DNA barkod bélgesi olarak kabul

goriilmektedir.

DNA Dbarkodlama yonteminin avantajlarinin  yaninda baz1 dezavantajlar1t  da
bulunmaktadir. Bu dezavantajlardan biri teshis edilecek olan 6rneklerin uygun sartlarda
saklanmadigi takdirde DNA’nin yikima ugramasiyla DNA fragmanlarinin
amplifikasyonunda zorluklarin meydana gelmesidir. Bir diger sinirlama ise barkodlarin
yer aldig1 veri tabanlarinda tiim tiirlere ait DNA dizilerinin bulunmamasi ve kaydedilmis
hatal1 dizilerdir. Bu tez calismasindaki orneklere ait sekans sonuglart DNA barkod
kiitiphanelerindeki veriler ile kiyaslandiginda GenBank veri tabaninda Odontognophos
zacharia tiiriine ait herhangi kayit bulunamamistir. Bu tiire ait bilgilere BOLD

sisteminden erisilmistir.

Izolasyonu yapilan drneklere ait DNA miktarlart Nanodrop cihazi ile 8lciilmiistiir ve bazi
orneklerdeki DNA miktarlarinin diisiik oldugu gozlemlenmistir. Calisma kapsaminda
yakalanan &rnekler etil asetatla kurutulmustur. Orneklerin DNA miktarlarmin diisiik
olmasmin orneklerin kurutulmus oldugundan kaynaklandigi diisiiniilmektedir. Bazi
orneklerin DNA miktarlarmin diisiik olmasima ragmen 50 ornekten 48’inin sekans
sonuglart temiz okunmustur. Sonug olarak DNA barkodlama yontemi kullanilarak kuru

orneklerde basarili teshis yapildigr gézlemlenmistir.

Calismada tespit edilen tiirlerin Tiirkiye’de ve Ankara’daki kayitlarda yer alip almadig
kontrol edimistir. Kontrol sonucunda 4 alt familyaya (Larentiinae, Ennominae, Sterrhinae
ve Geometriane) ait toplam 36 farkli tiir bulunmustur. Tanimlanan bu 36 tiir igerisinde
Larentiinae alt familyasina ait 6 cinse bagl 10 farkli tiir, Sterrhinae alt familyasina ait 4
cinse bagl 14 farkl tiir, Ennominae alt familyasia bagli 10 cinse ait 11 farkl tiir ve
Geometrinae familyasina bagli 1 adet tiir bulunmaktadir. Bu tiirler igerisinde bulunan 13

tiir Ankara ili i¢in yeni kayittir.
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Larentiinae alt familyasina bagli Eupithecia mystica, E. distinctaria ve Nebula senectaria
tirleri, Sterrhinae alt familyasina bagli, Scopula turbulentaria, Idaea rufaria, Idaea
admiranda, Idaea elongaria, ldaea filicata ve Cyclophora suppunctaria tiirleri,
Ennominae alt familyasina bagli Peribatodes rhomboidaria, P. umbraria ve
Odontognophos zacharia tiirleri, Geometrinae alt familyasina bagli Phaiogramma

etruscaria Ankara icin yeni kayitlari olusturmaktadir.

Tez caligmasinda tespit edilen 36 tiiriin toplandiklari ilgelerdeki kayitlari incelendiginde
Kocgak ve Kemal (2018)’ e gore baz tiirlerde kayitlar illerle sinirli olup, ilgelere iliskin
kayitlar verilmemistir. Bu baglamda, Akyurt ilgesinde toplanan Idaea ochrata,
Eupithecia mystica, Idaea elongaria, Eupithecia subsequaria, Nebula senectaria, Dyscia
innocentaria, Scopula marginepunctata, Odontognophos zacharia, Scotopteryx
vicinaria, Eupithecia distinctaria, Scopula decorata, Heliomata glarearia, Scopula
beckeraria, Cataclysme riguata, Idaea filicata, Enanthyperythra legataria tiirlerinin,
Polath ilgesinde toplanan Isturgia hopfferaria, Cyclophora suppunctaria, Protorhoe
unicata, lIdaea rufaria, ldaea admiranda, Neognopharmia stevenaria, Scopula
marginepunctata, ldaea rusticata, Peribatodes umbraria, Eumera regina, Scopula
beckeraria, Idaea filicata tiirlerinin, Kalecik ilgesinde toplanan Peribatodes
rhomboidaria, Phaiogramma etruscaria, Scopula marginepunctata, Dicrognophos
(gnophos) sartata, Lithostege griseata, Chiasmia clathrata, Eupithecia centaureata,
Dyscia innocentaria, Idaea degeneraria, Eupithecia breviculata, Rhodostrophia sieversi,

Scopula turbulentaria tiirlerinin bu ilgeler igin ilk kayit oldugu diisiiniilmektedir.

Filogenetik analiz sonuclarindan elde edilen bilgilere gore GenBank ve Bold
sistemlerinden dahil edilmis niikleotit dizileri igerisindeki her bir tiir ait oldugu cins ve
yakin tiirler i¢inde kiimelenmistir. Sekansi yapilan 50 Ornekten 2’sinin sekansinin
tekrarlanmasina ragmen DNA dizilerinin temiz okunmamasi ve sekans cihazinin teknik
problemlerden dolay1 bu 6rnekler analize dahil edilmemistir. 25 numarali 6rnege ait DNA
dizisi NCBI ve BOLD sistemlerinde analiz edilmis olup 2 farkli sonug elde edilmistir.

NCBI GenBank sisteminde 25 numarali 6rnege en yakin olan tiiriin %98.46 benzerlik
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orani ile Gnophos dumetata tiirii oldugu goriilmektedir. BOLD sistemine bakildiginda ise
bu tiir %99.82 benzerlik oran1 ile Odontognophos zacharia olarak verilmistir. GenBank
veri tabaninda Odontognophos zacharia tiiriine ait herhangi bir kayit bulunmadigindan
ve BOLD sisteminde 6rnegin kiyaslandigt DNA barkodlar1 6zel veri oldugundan analize
dahil edilememistir. Neighbor Joining yontemi kullanilarak inga edilen filogenetik
agactaki yeri dikkate alindiginda Gnophos dumetata tiiriiniin ait oldugu cinsin bulundugu
grupta yer almmadigr goriilmektedir. Gegmiste yapilan caligmalara bakildiginda
Tiirkiye’de bu tiire ait kayit yer almamaktadir. Biitiin bu bilgiler ve filogenetik analiz
sonuglart 25. numarali 6rnegin Tiirkiye’de bulunan Odontognophos zacharia tiirii

olabilecegi olasiligini desteklemektedir.

Farkli cografik bolgelerden temin edilecek daha fazla sayida 6rnegin filogenetik analizleri
ile birlikte miimkiinse morfolojik teshislerle desteklenmesi Tiirkiye’deki biyogesitliligin
belirlenmesi agisindan 6nerm arz etmektedir. Benzer molekiiler ¢caligmalara tiniversiteler
ve bazi kurumlar tarafindan maddi destegin saglanmasi ve ulusal bir DNA barkod
kiitliphanesin olusturulmasi i¢in projelerin yapilmasinin, iilkemizde biyogesitliligin kayit
altina alinmasi1 ve zararli yonetimi agisindan Onemli katkilar saglayabilecegi

distiniilmektedir.

Calisma sonucunda, DNA barkodlama yonteminin bazi klasik taksonomik zorluklari
ortadan kaldirdigint ve ayrimi zor tiirlerin teshisinde olduk¢a basarili oldugu
gozlemlenmistir. Bu tez ¢alismasindan elde edilen DNA dizilerinin, filogenetik
analizlerin, tespit edilen tiirlerin konukgular1 ve yayilislarinin hem tarimsal miicadele hem
de sistematik calismalar agisindan daha sonra gergeklestirilecek olan galigsmalar igin

onemli bir referans kaynagi olacaktir.
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