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OZET

DOGU KARADENIZ BOLGESINDE DAGILAN Ricania japonica’mm POPULASYON
DURUMLARININ BELIRLENMESI VE SISTEMATIK DURUMLARININ
MOLEKULER YONTEMLERLE ANALIiZ EDILMESI.

Yunuz CEBIR

Recep Tayyip Erdogan Universitesi
Fen Bilimleri Enstitiisii
Biyoloji Ana Bilim Dah
Yiiksek Lisans Tezi
Damismani: Yrd. Do¢. Dr. M. Mustafa AKINER

Yapilan bu tez ¢alismasi Dogu Karadeniz Bélgesi’nde yayilim gosteren Ricania japonica
tiirliniin populasyon durumlarinin belirlenmesi ve sistematik anlamda var olan kargasanin
giderilmesi amaciyla gergeklestirilmistir. 2014-2015 yillarinda alanda 15 noktadan 6rneklem
yapilmig ve drneklem periyodundaki populasyon durumlarinin yani sira molekiiler yontemler
kullanilarak teshisi yapilmaya ¢alisilmigtir. Bu amaglarla mayis ayindan eyliil ayina kadar her
ay orneklem yapilmis ve drneklem neticesinde 2014 yilinda temmuz agustos, 2015 yilinda ise
agustos eyliil aylarinda pik yaptiklari bulunmustur. Molekiiler tiir teshisi amaciyla ITS4-1TS5
bolgelerinin yan1 sira 28S rDNA bdlgesinin bir kismi ¢cogaltilmis ve Gen bankta bulunan kayith
orneklerle karsilastirilmistir. ITS4-1TSS boélgesinin Gen bank 6rnekleri ile diisiik oranda uyum
gosterdigi ve tiir icin yapilan ilk ¢alisma oldugu belirlenmis olup cizilen filogenetik agacta
orneklerimizin hepsinin tek klad olusturdugu belirlenmistir. 28S rDNA bdlgesi ise Gen bankta
bulunan Ricania simulans, Ricania marjnalis ornekleri ile uyum gosterse de ayri1 kladlarda yer
aldiklar1 ve alan 6rneklerimizin Ricania marjinalis’e Ricania simulans’tan daha yakin oldugu
gozlemlenmistir. Ricania marginalis kayitli ornegine %1’in altinda uzak iken Ricania

simulans’a %1,2 oraninda uzak oldugu belirlenmistir.

2016, 56 sayfa

Anahtar Kelimeler: Ricania japonica, 28S r DNA, Dogu Karadeniz tarimsal zararlilari,
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ABSTRACT

DETERMINING OF THE Ricania japonica POPULATION STRUCTURE THAT
DIiSPERSED EAST BLACKSEA REGION AND ANALYSIS OF THE SYSTEMETIC
SITUATION BY MOLECULAR METHODS

Yunus CEBIR

Recep Tayyip Erdogan University
Graduate School of Natural and Applied Sciences
Department of Biology
Master Thesis
Supervisor: Asst. Prof. Dr. M. Mustafa AKINER

This study was conducted for identifying population status of Ricania japonica and elimination
of the systematic confusion. Samples were taken from 15 points in the field for determining of
their population situation during sampling period and also tried to make determination of the
species identification by using molecular methods in 2014 and 2015. Sampling was done in
each month from may to september for this purpose. Finally, it was found that they were at the
peak in July and August in 2014 and in August and September in 2015. In order to determine
molecular species identification, ITS4-ITS5 regions and also 28S rDNA regions were replicated
and they were compared with the samples of Gen bank. It was determined that ITS4-1TS5
region had a low similarity when compared to the Gen bank samples. It was determined the one
klad all samples in the phylogenetic tree and it was found that the first study in this region for
this species. On the other hand, 28S rDNA region had a similariy with Ricania simulans,
Ricania marginalis samples in the Gen bank, but they were in different klads. It was also
observed that our samples were more similar Ricania marginalis than Ricania simulans. Our
samples was found samples far under %1 from Ricania marginalis and far from Ricania

simulans % 1,2 registered samples.

2016, 56 Pages

Keywords: Ricania japonica, Eastern Black Sea, 28s rDNA, East Black Sea agricultural pests

\



ICINDEKILER

(0) 110 /78T I
TEZ ETIK BEYANNAMESI .....coiiiiiciccceeee ettt Il
(041 235 AT v
ABSTRACT ...ttt ettt e ettt e st e be st e st et e s te e e re et e eneaneneens \%
ICINDEKILER .....coctivitctctctetcte ettt ettt sttt ettt ettt tsssts sttt sssesesesesesesnas VI
SEKILLER DIZINT ...oooiiieeeeeeeeeeeeee et en s s s s s s en s s s s VI
TABLOLAR DIZINI.....oooiiiiiii e Vil
SEMBOLLER ve KISALTMALAR DIZINT ......cooooiiiiiiiicnnsscseeeeeens X
1. GENEL BILGILER ....coiviiiiiinisiceesieisies ettt 1
00 € e TSP RTRTOTRUPPPRRO 1
1.1, HOMOPLEIrA OFUOSU ....cuiiiiiieiiiieite ettt 2
1.2.  Homoptera Uyelerinin OZEIHKIEr ...........c..ccceveveiiiieiereieieicee e 2
1.2.00 HOITUIM ottt b et e et et e e nbeeanbeesnee s 2
1.2.2. KANAL ... oottt bbbt e nne e anbeenree s 2
O T 5 TSR ROTR TP 3
1.2, GOBS «.vveveeeeeeeeseesee s e es s ee e se e s e en s 3
1.2.5. ADJOMEN ..ot ettt bbb 3
1.3.  Fulgoroidea Ust FAMIlYast.......ccccccievriiueiiireieiiiseiieie et 5
1.3.1. RICANIA JAPONICA ....eevieviiitieite ettt ettt e et be e sreeae e e sbeebesneenres 5

1.3.2. Orta ve Dogu Karadeniz Bolgesinde Yayilim Gosteren Ricania Cinsinin

GENEl OZEIIKIETT.....cvovevveecviceevete ettt 6
1.3.3. BiyolojiSi V& ZaTarlarl ......c.ccveiuiiiiiieiiieiesieesie e 10
1.4. ITS Bolgesi ve Filogenetik Analiz..........ccocoviiiiiiiiiiiiceeeeee e 11
2. YAPILAN CALISMALAR ..ottt 13
2.1. Calismada Kullanilan Canli ve Toplandigi Alanlar.............cccoooiiiiiiiiiicnenn, 13
2.2.  Orneklerin Toplanmas1 ve Laboratuvara Getirilmesi ............ccccoeeeviererienennnne, 13

VI



2.3.  Populasyon Durumlarinin BElrlenmesi............ccooooiiiiiiiiiiiecees 15

2.4, DNA IZOIASYONU ...vvvveveieieieteete e ee ettt 15
2.5, EIeKErofOrez.......cccooviiiiiiiiiiii 16
2.6. 28S-18S Ribozomal DNA (rDNA) Bolgesinin Cogaltilmast ............ccccevreenee. 17
2.7.  28S rDNA Bolgesinin CoZaltilmast..........cccovveiiiiiiiiciiiiiiiciecceee e 18
2.8.  DNADIzZI ANGHZI ..o 18
3. BULGULAR ... 20
3.1.  Alan Calismasinda Elde Edilen Bulgular.............ccooiiiiiiiii s 20
3.2 MoleKiler BUIQUIAT ..o e 22
4. TARTISMA Ve SONUCLAR .....ooiiiiiiieeei e 27
5. ONERILER......coiiiiiiiiiiiiiiee e 32
KAYNAKLAR ..ot bbbttt bbb bt n s 31
EKLER..... 4880 ... A0 . 40 . A W . . ........... 33
(0746 ) 216).Y 1 15T 50

Vil



Sekil 1.
Sekil 2.
Sekil 3.
Sekil 4.
Sekil 5.
Sekil 6.
Sekil 7.
Sekil 8.
Sekil 9.
Sekil 10.
Sekil 11.
Sekil 12.
Sekil 13.
Sekil 14.
Sekil 15.

Sekil 17.

Sekil 16.

Sekil 18.

Sekil 19.
Sekil 20.

SEKILLER DiZiNi

Ricania japonica 'nin Kanat yapisi............o.ovviuiiriieinianiiniitaieinianannan 3
Ricana japonicanin sistematiGi...........ooeiiiiiiiiiiiiiiiie i ieeieenannnn 5
Ricania japoniCa YUMUITASI. .. ......o.eutent ittt it et ettt et eeer e eeeneanaan 6
Ricania japonica’ nm NiMFi............ooiiii e 7
Ricania japonica erginve nimfevreleri...................ocooiiiiiiiiiiiiin.s. 8
Maisir bitkisi iizerinde Ricania japonica ergin ve nimfleri........................ 9
Kivi bitkisi tizerinde Ricania japonica ergini ve diger zararli tiirler................ 9
Tek yillik bitkiye birakilmis Ricania japonica yumurtast ...................... 10
Fumajine ugramis bitki ve Ricania japonica ergini....................cc..o.e..e. 11
ITS bolgeleri oklar primer baglanma bolgelerini gostermektedir................12
Zararhinin dagilim gosterdigi bolgeler ve 6rneklem alanlart..................... 13
AGIZ ASPITAOTT. .. e ettt et et et et et et e e e ettt aanas 14
Izolasyon isleminden sonra elde edilen DNA jel gériintiisii (1)................ 16
Izolasyon igleminden sonra elde edilen DNA jel goriintiisii (2)................. 16

Gen bank kayitl 6rneklerinde cogaltilan 18s ve 28s DNA
bolgeleri ile ¢alisma drneklerimizde ¢ogaltmis oldugumuz bolgelerin
uyusma alanlari....... ... 19

2015 yilinda gozlenen ergin ve nimf oranlarinin aylik grafiksel
KarS1lagtirmasT. .. ...e it 21

2014 yilinda gozlenen ergin ve nimf oranlarinin aylik grafiksel
KArSIlaStITMAS. .. .ttt e 22

Orneklem yapilan bolgelerden elde edilen 28S rDNA bolgesi dizileri
kullanilarak elde edilen filogenetik agag.............ccoeviiiiiiiiiiiiininienn, 24

Dis grup eklenerek ¢izilen 28S rDNA bdlgesi filogenetik agaci............... 25

ITS4-1TSS5 bolgesi dizilerinin Lycorma delicatula ve Calacanthia grandis
orneklerinin dizileri ile hizalanmasi sonucunda elde edilen filogenetik

VIl



Tablo 1.

Tablo 2.

Tablo 3.
Tablo 4.
Tablo 5.

Tablo 6.

Tablo 7.

TABLOLAR DiZiNi

Orneklerin toplanma alanlar1 ve GPS koordinatlart...........................

28S’ten 18S’e kadar uzanan rDNA bolgesinin ¢ogaltilmasinda

kullanilan bilesenler ........... ... e
28S rDNA bolgesinin ¢ogaltilmasinda kullanilan bilegenler..................
2014 y1il1 6rneklem periyodunda gozlenen nimf ve ergin sayilart............

2015 yil1 6rneklem periyodunda gozlenen nimf ve ergin sayilart...............

Gen bank tan alinan Ricania simulans, Ricania marginalis ve Dogu
Karadeniz Bolgesinde yayilim gosteren Ricania japonica 6rneklerinin
siralanabilir 28S rDNA sonuglari

Karstlagtirtlmast..........ooiii i

Gen bank tan alinan Lycorma delicatula 6rnegi ile Dogu Karadeniz
Bolgesinde yayilim gosteren Ricania japonica 6rneklerinin siralanabilir

ITS4-ITSS bolgesi sonuglar: karsilastirtlmast ...,



SEMBOLLER ve KISALTMALAR DiZiNi
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1. GENEL BIiLGILER

1.1. Giris

Cok c¢esitli ekolojik bir yelpazede dagilan bodcekler, besin zincirinde ve besin
aglarinda gerek hacim gerekse sayisal olarak hayvanlar aleminin en baskin grubunu
olustururlar. Her tiirlii ortamda bulunabilmeleri ve ekolojileri nedeniyle ¢ok ¢esitli besin
aglarinda yer alabilen bocekler artik materyal, ¢liriimiis materyal, otlar, siizlintii, bitki,
fungus, odunla ve besin olabilecek her tiirlii materyali kullanabilir ve bu nedenle ¢ok
kiigiik bir alan hari¢ (kutup daireleri) her alanda bulunabilirler. Ayni1 zamanda parazit
olabilen ve avci konumunda bulunabilen pek c¢ok tiiri barindiran bu grup,
ekosistemlerin ana bilesenleri arasinda yer almaktadir. Her tiirlii ortam1 habitat olarak
kullanabilen bdcekler grubunun yasam tarzlari soliter, gregar, yar1 sosyal ya da sosyal
olabilir. Ekosistem iizerinde yaptiklari isler anlaminda bdcekler; 6lii ve ¢iliriimekte olan
materyalleri yeniden dongiiye katilmasi icin islev gorme, bitkilerde tozlasma ve
yayllmaya aracilik etme, fitofag beslenme yoluyla alan yapisi ve kommunitenin
korunmasi, pek ¢ok canliya besin teskil etme, cesitli canlilara vektorliik yapma da dahil

olmak tizere kilit noktalarda yer alirlar (Pechenik, 2010; Gullan ve Kranston, 2010).

Bocekler hizli ¢gogalmalar: ve r stratejist olmalart nedeniyle laboratuvar ortaminda
yapilmakta olan deneylerin odak noktasinda yer alan organizmalardir. Hem yliksek
tireme giicleri hem de fitofag beslenme davranislar1 ve vektorliik yapmalari nedeniyle,

bitki saglig1 ve halk sagligi anlaminda 6nemli yere sahiptirler.

Heteroptera {ist takimi hemiptera ve homopteralarin dahil oldugu ve tanimlanmis
100000 tiiriin bulundugu genis bir grup olarak goze carpar. Ozellikle agiz yapilar1 ve
bitki 6zsuyu emmeleri ile karakterize tiirleri icinde barindiran bu grubun iiyelerinin
biylik kismi tarimsal anlamda Oneme sahip tiirleri barindirmaktadir (Gullan ve

Kranston, 2010; Demirsoy, 1995).



1.1. Homoptera Ordosu

Bu biiyiikk takimin giinlimiizde yaklasik 35000 tiirti tanimlanmistir. Sikadlari,
afidleri, un boceklerini, tiikriik bocegini, sicrayici bitki bitlerini ve yaprak bitlerini
icerir. Tamami bitkilerle beslenir ve beslenme igin belirli konak bitkilere ihtiyag

duyarlar (Pechenik, 2010).

Homoptera ordosuna ait canlilar agiz pargalarindan ve kanatlarindan kolaylikla
tanmirlar. Boylart ¢ok kiiciikten, bliylik ve c¢ok biiylik olabilmektedir. Cok kiiciik
olanlara Aleyrodidae, biiyiige Cicadidae ve ¢ok biiylik olanlar1 ise Fulgoridae olarak

isimlendirilmektedirler. (Demirsoy, 1995).

Homoptera takimina bagli boceklerin ergin ve nimfleri beslenmek, toksik madde
salgilamak, yumurta birakmak vb. sekillerde bitkilere zarara yol actig1 gibi bazi bitki

hastaliklarinin tasinmasinda énemli rol oynamaktadir (Tezcan ve Zeybekoglu, 2001).

1.2. Homoptera Uyelerinin Ozellikleri

1.2.1. Hortum

Agiz yapilart hemipteralara benzer; dort igneli sokucu- emici tiptedir. Bu durum
onlarin yakin akraba olmalarinin gostergesidir. Hortumun basin altinda geriye dogru

uzaniyor olmas1 Homopteralari Hemipteralardan ayirir (Oztemir, 2014).

1.2.2. Kanat

Kanatl ve kanatsiz bireyleri icerisinde barindirir. Kanathilar dort kanada sahiptir, 6n
kanatlar tek tip ve membranimsi ya da kalin olabilmekte arka kanatlar ise membranimsi
yapidadir. U¢ma esnasinda her zaman arka kanat 6n kanat ile kancalanir. Kanatlar
dinlenme halinde iken c¢ati gorinimiindedir (Demirsoy, 1995). Filokseralarin
(Phylloxeridae) ve kosnillerin (Coccina) kanatlar1 abdomen tizerinde yatay olarak durur.
Kanatlardaki damarlanmalar azalmistir, fakat Fulgoridae siiper familyasinda

damarlanma sik sekildedir (Sekil 1) (Oztemir, 2015).



Sekil 1. Ricania japonica ’nin kanat yapisi (Demir, 2009)

1.2.3. Bas

Homoptera liyelerinde bas gogse oranla ¢ok kisitli hareket edebilen bas, kural olarak
g0z 1yi geligsmis ve birlesiktir, iki ya da ti¢ nokta goz; kil benzeri ya da iplik seklinde bir
¢ift anten tasir (Demirsoy, 1995, Oztemir, 2015).

1.2.4. Gégiis

Bu ordoya ait canlilarin orta segmentleri kuvvetli ve gelismis ve kaslar1 vardir. Ugus
esnasinda arka kanat her zaman daha biiyiik olan 6n kanada kancalanir. Birbirine benzer
olan bacaklar birbirinin aynidir ve tipik bocek bacagi seklindedir. Ricanidae familyasi

tiyelerinin bulundugu grupta sigrayici bacak sekli goriilmekdir. (Demirsoy, 1995).

1.2.5. Abdomen

Abdomen gozle ayirt edilebilecek sekilde 11 segmentten olusur. Disi ve erkeklerde
abdomenin karin kisminda bulunan timpanal organ adi verilen sesleri ve almaya
yarayan bir kisim bulunur. Beyaz sinekler (Aleyrodina) haricinde genel olarak abdomen

tiim genisligince gogse baglanmistir.

Homoptera {iyelerinin ¢ogunda, aniis ya da esey acikliginin kenarinda yogunlasmis
ter bezleri ve bu ter bezleri sayesinde siirekli olarak bol miktarda mum salgilanir. Bu

bezler ¢ok defa belirli bir diizeyde dizilenmis ve kiitikula bu bezlerin disariya agildigi
3



noktada belirli bir yap1 kazanmis olup disariya ¢ikan bu mumlar kendine 6zgii bir
sekilde sekillendirmeye yarar. Ozellikle Fulgoridae ve Flatidae tiirlerinde salgilanan
mum viicudun toplam biiyilikliigiinden daha fazla olur. Salgilanan bu mum bu
hayvanlar1 diismanlarina karsi koruyan bir savunma mekanizmasi olarak kabul edilir.
Mum salgilamanin degisik sekillerini  bitki pireleri (Psllina), beyaz sinekler
(Aleyredina), yaprak bitleri (Aphida), ve kosnillerde (Coccina) de gormek miimkiindiir.
Baz1 kosnillerde bulunan lak bezleri mum bezlerinin metamorfozu olarak ortaya
cikmistir ve bu bezler hayvanin hortum, aniis ve eseysel bez tabakasi i¢in birer kiigiik

delik disinda viicudunun tamaminin lak tabakastyla értiilmesini saglar (Oztemir, 2014).

Homoptera iiyelerinin hemen hemen tamami bitkilerin iletim borular1 ve kalburlu
borulardaki 6zsuyu emerler. Ozellikle iireme donemlerinde sayilarinin ok fazla artmasi
sebebiyle bitkilerin yapraklarinin sararmalarmma ve dokiilmelerine neden olurlar.
Homoptera tiyelerini biiylik cogunlugunda diski sivi halde ve genellikle bol miktardadir.
Bu nedenle yaprak bitlerinin ve agustos boceklerinin bol bulundugu agaglarin altina
yagmur tanesi seklinde zerrecikler diiser. Agustos boceklerinin ¢gogunun, bitki bitleri,
yaprak bitleri, kosnillerin ve beyaz sineklerin diskilar1 sekerce ¢ok zengindir. Cigbali
olarak adlandirilan bu siv1 6zellikle yaz aylarinda arilar igin 6nemli bir besin kaynagi
olusturur. Ayn1 sekilde seker oran1 yiiksek olan bu siv1 bitki yapraklarina biiyiik oranda

zarar veren pas mantarinin olugmasina neden olmaktadir (Gullan ve Kranston 2010).

Hemimetabol bocekler grubunun bir iiyesi olan Homoptera takimi normal olarak
dollenmis yumurtalar birakir. Bununla birlikte yar1 gelismis (ovivivipari) ya da tam
gelismis (vivipari) yavru dogurma gozlenen gruplar vardir. iki eseylilik bir kural ise de,
birgogunda partenogenez goriiliir. Ozellikle yaprak bitlerinde dol degisimine bagli
olarak partenogenez vardir. Iki eseyli iiremeyi, belirli bir kural i¢inde eseyli iireme izler
(heterogoni). Cogunluk birbirini izleyen farkli doller, farkl: bitkilerin iizerinde yasarlar

(Demirsoy, 1995; Oztemir, 2015).

Homoptera ordosu bugiin, biiyiik bir kismi tropiklerde ve subtropiklerde yasayan
40.000’e yaklasan tiirle temsil edilmektedir. 5 alttakima ayrilirlar. Bununla birlikte yeni
sistematik yaklagimlarda Coleorrhyncha, Auchenorrhyncha ve Sternorrhyncha diye 3

alttakima ayrilir. Coleorrhyncha’ ya sadece Giliney Amerika’ da, Avusturalya’ da ve
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Yeni Zellenda’da yasayan 12 kadar tiirii girer. Auchenorrhyncha, Pleroidiidae haric,
Cicadina (Agustos bocekleri) altinda incelenen diger tiim tiirleri, Sternorrhyncha (bitki
bitleri) ise Psylina, Aleyrodina, Aphidina ve Coccina’yr kapsar. Bitki bitleri
(Sternorrhyncha), kural olarak uglarinda anten kili tagimayan iyi gelismis antenlere
sahiptirler. Bazen antenleri korelmistir. Bircok tiirii cok uyusuktur; disileri ¢ok defa

daha az hareketlidir (Demirsoy, 1995; Oztemir, 2015).

1.3. Fulgoroidea iist Familyasi

Fulgoroidea iist familyast1 homoptera takiminin en biiyiik iiyelerinin bulundugu
gruptur. Basin 6n kismu tipik olarak ileriye dogru ¢ikinti yapmistir. Tanimlamada kanat
ve agiz yapilarindan kolaylikla tanimlanirlar Temel olarak otsu ve odunsu bitkilerde
floemden beslenirler. Genellikle ugma ve sigrama yetenekleri vardir (URL-4). Bu tez
calismasinin konusunu teskil eden Ricania japonica ise bu iist familyada yer alan

Ricanidae familyasina dahil tiirlerden biridir.

1.3.1. Ricania japonica

Ricania japonica’ nin sistematigi Sekil 2°de verilmistir.

Kingdom Animalia
Subkingdom Eumetazoa
Phylum Arthropoda
Subphylum Hexapoda
Class Insecta
Order Hemiptera
Suborder Fulgoromorpha
Superfamily Fulgoroidea
Family Ricaniidae
Genus Ricania
Species Ricania japonica

Sekil 2. Ricana japonica'nin sistematigi (URL-3)


http://www.faunaeur.org/full_results.php?id=1
http://www.faunaeur.org/full_results.php?id=54070
http://www.faunaeur.org/full_results.php?id=2
http://www.faunaeur.org/full_results.php?id=3
http://www.faunaeur.org/full_results.php?id=4
http://www.faunaeur.org/full_results.php?id=12353
http://www.faunaeur.org/full_results.php?id=15869
http://www.faunaeur.org/full_results.php?id=15903
http://www.faunaeur.org/full_results.php?id=152079

1.3.2. Orta ve Dogu Karadeniz Bolgesi’nde Yayihim Gosteren Ricania Cinsinin
Genel Ozellikleri

Omrii bir yildir. Disileri tek seferde 50’nin iizerinde yumurta birakir ve sonbaharda
birakilan bu yumurtalar kig1 bu sekilde gegirirler (Sekil 2). Yumurtadan ¢ikan nimfleri
yumurtadan ¢ikinca bitkilerden beslenmeye baslar ve beslendikleri bitkilere agir zararlar

verirler.

Ulkemize 2007 yilinda Giircistan iizerinden girdigi diisiiniilen bu zararli, sahil
kesimi boyunca Artvin ilinden Samsun iline kadar yayildigi bilinmeltedir. Yerlesmis

oldugu alanlarda populasyonlar ciddi yogunluklara ulagabilmektedir.

Sekil 3. Ricania japonica yumurtasi

2007 yilinda gorilmeye baglayan tir 2010 yilindan itibaren popiilasyon
yogunlugunu hizla artirmaya baslamistir. Bolge ekonomisinde biiyiik 6neme sahip olan
cayda dahil olmak tizere birgok bitkiye konuk¢u olan bu tiir; bitkilerin ksilem ve floem

dokularinda bulunan 6zsularint emmekte ve bitki {izerine salgilamis oldugu balli madde



ile bitkilerin yapraklarina ayrica zarar vermektedir. Yumurtada ¢ikan nimfler dnce tiiylii

bir goriiniime sahipken (Sekil 3), deri degisimini takiben ergin hale gelirler (Sekil 4).

Sekil 4. Ricania japonica’ nin nimfi (URL-5)

Yapilan ¢alismalarda cinsin Dogu Karadeniz Bolgesi’nde Sarp (Artvin) — Giresun
illeri arasindaki sahil kesimlerde yayilis gosterdigi daha once yapilan galismalarda
gosterilmistir (Sekil 5) (Oztemir 2014). Bolgede yayilis gdstesteren tiiriin alan dogal
floras1 olan miirver, kizilagag, yabani bdgiirtlen, ortanca, iic yaprak ve kizilagag
zararlinin en yogun olarak bulundugu konukcu bitkiler oldugu belirlenmistir (Sekban,

2013).



Bunun yaninda zararlinin kiiltiir bitkileri lizerinde de beslendigi tespit edilmistir.
Bulunmus oldugu alanlarda zararlinin nimf ve erginlerinin hemen hemen biitiin bitkiler

tizerinde bulunduklari, 6zellikle sebzelerde onemli zarara yol agtigr gozlemlenmistir
(Sekban, 2013).

Sekil 5. Ricania japonica ergin ve nimf evreleri



Zararlinin baglica zarar verdigi tiirler arasinda: Camellia sinensis (Cay), Vitis

vinifera (asma), Rubus sp. (bogiirtlen), Ficus carica (incir), Phaseolus vulgaris

(fasulye), Cucumis sativus (hiyar), Lycopersicum esculentum (domates), Zea mays
(musir) (Sekil 6) Actinidia chinensis (kivi) (Sekil 7) bulunmaktadir (Demir, 2009).

Sekil 6. Misir bitkisi ﬁzerindechaniajapnica ergin“\/é nimfleri i(O temir 2014)

ekil 7. Kivi bitkisi iizerinde Ricania japonica ergini ve diger zararl tiirler (Oztemir,
2014)



2007 yili itibari ile {lilkemizde goriilen bu zararli ililkemiz disinda Japonya,
Glircistan, Bulgaristan, Kore, Avusturalya da bulunmakta ve miicadele edilmeye

calisiimaktadir (Anonim, 1999; Anonim, 2002; Ak vd., 2013; Gjonov, 2011).

1.3.3. Biyolojisi ve Zararlari

Hayat dongiisii yumurta nimf ve ergin dénemlerinden olusan bu canli; mevsim
ozelliklerinin normal seyirde olmak kosuluyla mayis ayinda nimfler goriliir. Kisi
yumurta seklinde gegiren bu canli yumurtalarini yumurtlama déneminde otsu ve odunsu
bitkilerin dal, siirgiin ve govdelerinin kabuklar1 altina biralir. Her disi birey yilda
yanlizca bir kez dol verir ve 50’ nin {izerinde yumurta birakir. Birakilan yumurta oval
sekilde ve soluk renktedir. Mayis ayinda ortaya ¢ikan nimfler temmuz ay1 gibi ergin
hale gelir. Ergin bireyler temmuz aymnin sonlarina ve agustos aymin basina dogru
ciftlesen bireyler yumurta birakmaya baslarlar. Disiler yumurtalarin1 kuramakta alan tek

ve ¢ok yillik bitkilerin siirgiinlerine ve yan dallarina birakirlar (Oztemir 2014).

Sekil 8. Tek yillik bitkiye birakilmis Ricania japonica yumurtas1 (Oztemir, 2014)
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Disi yumurtalarini kabuk altina bitki dokusu igerisine ovipozitorii yardimi ile tespih
tanesi gibi diizgilin bir hat boyunca dizmektedir. Yumurta birakilan yerler ¢izgi seklinde
ve kabariktir (Sekil 3).

Zararli hem yumurta birakarak, hem beslenerek bitkiye zarar verdigi gibi ayni
zamanda beslenmeleri sirasinda bitkiden aldiklar1 6zsuyun fazlasini viicutlarindan
disartya atarlar. Sekerli igerikteki bu madde {izerinde saprofit mantarlarin gelismesiyle
karaballik veya fumajin olusur. Fumajin, bitki ylizeyini kaplayarak, fotosentez yapimini

engellemekte ve boylece bitkilerin gordiigli zarari arttirmaktadir (Sekil 9).

Sekil 9. Fumajine ugramis bitki ve Ricania japonica ergini

1.4. ITS Bolgesi ve Filogenetik Analiz

ITS gen bolgesi ribozomal alt {initelerin arasinda bulunan ve transkripsiyonu
yapilmayan bolgelerdir. Ribozomal genler ve bu ara bolgeler, binlerce kopyadan
meydana gelmektedir. ITS bolgesi glinlimiizde taksonomi ve molekiiler filogenetikte
genis kullanim alanma sahiptir (Sekil 10). Hem tiir hem de alt tiir seviyesinde

tanimlama yapabilmek i¢in ITS bolgelerinin dizi analizinden yararlanilir, bu bolgelerin
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cesitliligi rtDNA’nin diger bolgelerinden daha fazladir. Hizli evrimlesen bolgelerdir ve
tiirler arasinda tiir i¢cinde veya popiilasyonlar arasindaki farkliliklari bile tam ve dogru

bir sekilde ortaya ¢ikarirlar (Uzuner, 2006).

ITS bolgesinin tiir tantmlamasinda kullanilmasinin dort temel sebebi vardir

1- ITS bolgesi nispeten kiigiiktiir ve evrensel olarak kullanilan primerlerle PZR ile

kolaylikla ¢ogaltilabilir.

2- Cok sayida kopyasi bulunur bu sebeple kirik DNA kullanilarak bile PZR de
kolaylikla ¢ogaltilabilir.

3- Morfolojik acidan yeteri kadar degiskendir bu sebeple filogenetik ve sistematik

analizler i¢in karakterler saglayabilir

4- Yakin tirler arasinda benzerlik daha fazla iken, uzak tiirler arasindaki daha az

benzerlik gosteren bir bolge olmasidir (Basaran, 2010).

ITS1F 1185 [T
—p—p —p

0 52

—
132 | T

o
50 100 150

bp

Sekil 10. ITS bolgeleri oklar primer baglanma bolgelerini gostermektedir (Boysen et al.
1996),
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2. YAPILAN CALISMALAR
2.1. Calismada Kullanilan Orneklerin Toplandig1 Alanlar
Bu c¢alismada kullanilan Ricania cinsi nimf ve ergin Orneklerini Artvin’in

Kemalpasa, Hopa, Arhavi ve Giiresen noktalarindan, Rize’nin Findikli, Ardesen, Pazar,

Cayeli, Merkez, Derepazari ve lyidere noktalarindan ve Trabzon’un Yomra, Siirmene,

Akgaabat, Arsin ve Giresun noktalarindan toplanmistir (Sekil 11).

KARADENIZ

ra
aral:JI; merk

SN Yogun

(N Normal
A
Sekil 11. Zararlinin dagilim gosterdigi bolgeler ve 6rneklem alanlari

2.2. Orneklerin Toplanmasi ve Laboratuvara Getirilmesi

Ornekler bogiirtlen, 1sirgan, egrelti otu, kivi, fasulye, musir, ¢ay, findik bitkileri
lizerinden agiz aspiratorii yardimi ile toplanmistir (Sekil 12). Her bolgeden toplanan
ornekler plastik kavanozlara konup etiketlenerek canli olarak Recep Tayyip Erdogan
Universitesi Vektdér Ekolojisi ve Kontrol Laboratuvari’na getirilmistir. Toplanan

ornekler canli olarak burada etiketlenen 50°lik falkonlara konup -20 °C olan derin
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dondurucuya konarak DNA izolasyonu ve PZR analizlerinde kullanilmak iizere

muhafaza edilmistir. Orneklem noktalar1 ve GPS koordinatlar1 Tablo 1°de verilmistir.

Sekil 12. Agiz aspiratorii

Tablo 1. Oreklerin toplanma alanlar1 ve GPS koordinatlart

GPS )
Enlem Boylam Lokalite
Sarp koyii Kemalpasa sarp sinir
4151 -41.54 kapisi/Artvin
41.39 -41.41 Orta hopa mah. Hopa merkez/Artvin
4135 4131 Yukart hacﬂa_lr mah. Arhavi
merkez/Artvin
41.45-41.64 Giiresen koyii Borgka/Artvin
41.27 -41.15 Merkez mah. Findikli /Rize
41.18 —40.96 Firtina mah. Ardesen /Rize
41.18 — 40.89 Pazar mah. Pazar/Rize
41.07 — 40.67 Yeni cami mahallesi Cayeli/Rize
41.03 — 40.48 Bogaz mah. Rize merkez
41.02 —40.42 Merkez mah. Derepazari/Rize
41.01 - 40.36 Fethiye Mah. Iyidere/Rize
40.91 —40.11 Cars1 mah. Stirmene/Trabzon
41.03 - 39.56 Yeni mah. Akgaabat/Trabzon
40.95 — 39.93 Yesil tepe mah. Arsin/Trabzon
40.92 — 38.39 Kale mah. Giresun merkez
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2.3. Populasyon Durumlarimn Belirlenmesi

Alanda oOrneklem yapilan noktalardaki popiilasyon durumlarinin belirlenmesi
amactyla bogiirtlen, akcaagacg, kivi, asma, ¢ay, akasya ve otluk alanda 10 dakika/kisi
olacak sekilde agiz aspiratorii yardimiyla rneklem gergeklestirilmistir. Ornekleme
periyodu mayis ayindan baslayip bireylerin goériilme oranlarinin distiigii eyliil aymna
kadar her ay olacak sekilde siirdiiriilmiistiir. Her aym 15-17 tarihleri arasinda yapilan
orneklem neticesinde yilda bir jenerasyon veren Ricania japonica’nin alanlardaki

yogunluk durumlar1 belirlenmistir.
2.4. DNA izolasyonu

Genomik DNA izolasyonu i¢in uygun kosularda muhafaza edilen 6’ser tane Ricania
nimf veya ergini kullanilmistir. Ergin veya nimf parcalar1 etiketlenmis 1,5 ml' lik
ependorf tliplere konulmustur. Tiiplere 100 ml homojenizasyon tamponu ve 25 ml liziz
tamponu eklenerek nimf veya ergin komple ezilmistir. Ezme islemi tamamlandiktan
sonra 65 °C Ben marie’de 30 dakika bekletilmistir. Daha sonra ependorf tiiplere 17 ml
KAC (Potasyum asetat) eklenmistir. Bu islem yapildiktan sonra +4 derecede bir gece
veya buz icerisinde 30 dakika bekletilmistir. Bu islemden sonra 6rnekler yiiksek hizda
15 dakika santrifiij edilmistir. Olusan siipernatant etiketlenmis yeni ependorf tiiplere
aliip ve her birine 400 ml % 96’11k etanol eklendikten sonra karistirilarak yiiksek hizda
5 dakika santrifiijlenmistir. Bu adimdan sonra ependorf tiiplerdeki sivi dokiilerek ve
tiiplere % 70’lik etanolden 250 ml eklenip yeniden yiiksek hizda 5 dakikalik santrifiij
islemi tekrarlanmistir. Ependorf tiiplerde bulunan sivi tekrardan dokiilerek eppandorflar
agizlart agik birakilip 37 C’lik etiivde etanol ugana kurutulmustur. Alkol tamamen
uctuktan sonra 85 mikrolitre TE c¢ozeltisi (pH 8) eklenip izole edilen DNA’nin
¢oziilmesi saglanmistir. Son olarak 1 mikrolitre RNaz eklenip 37 °C 1sitic1 plakada 15
dakika inkiibe edilip uygun kosullarda saklanmak iizere muhafaza altina alinmistir.
DNA izole edilip edilmediginin kontrol edilmesi amaciyla % 0,8’lik agaroz jel
dokiilerek 100 voltta 15 dakika yiiriitiliip UV transilluminatérde DNA varlhig1 teyit
edilmistir. (Sekil 13, Sekil 14)
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Sekil 13. izole isleminden sonra elde edilen DNA jel goriintiisii (1)

Sekil 14. izole isleminden sonra elde edilen DNA jel goriintiisii (2)

2.5. Elektroforez

Elde edilen DNA’larin goriintiilenmesi i¢in %0,8’lik, elde edilen PZR iiriinlerinin
goriintiilenmesi i¢in %1,2’lik agaroz jel elektroforezi yapilmistir. 0,8 veya 1.2 gr
agaroz, 100 mL 0.5x TBE buffer (0.09M Tris-borate ve 0.002M EDTA pH:8.0)
igerisinde homojen hale getirildikten sonra mikrodalgada 2 dakika bekletilerek agarozun

erimesi saglanmistir. Ardindan sogutulan jele tablaya dokiilmeden 6nce 7 ul etidyum
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bromiir eklendikten sonra karistirilmistir. Tablaya dokiilen jelin polimerizasyonu igin 20
dakika beklenmistir. Tanka yerlestirilen jele ylikleme yapmak i¢in 2 pl yiikkleme boyasi
ve DNA/PCR iiriinii karistirilarak yiiklenmistir. Bu oran uygulanan biitiin 6rnekler i¢in
sabit tutulmustur. PZR goriintiilleme asamasinda belirte¢ olarak 100 bazgiftlik belirteg
kullanilmistir. Yiikleme igleminden sonra 100V da DNA goriintiileme igin 15 dakika
PZR iiriinii goriintiilemek i¢in 30 dakika yiiriitiilen 6rnekler transilliiminator yardimu ile
goriintiilenmistir. Elektroforez uygulamasi bittikten sonra WISEUV ® jel gériintiileme

cihazi kullanilarak UV 151k altinda resimler alinarak degerlendirilme yapilmistir.

2.6. 28S-18S Ribozomal DNA (rDNA) Bélgesinin Cogaltilmasi

Izole edilen DNA' da ITS4 ve ITS5 primerleri kullanilarak 28S’ten 18S’e kadar olan
bolge cogaltilmistir. Cogaltma isleminde kullanilan primerler ITS4 5° TCC TCC GCT
TAT TGA TAT GC 3°, ITS5 5 GGA AGT AAA AGT CGT AAC AAG G 3’ olup 50
pl hacminde PZR karigimi bilesenleri asagida verilmistir (Tablo 2).

Amplifikasyon islemi, Biorad C1000 Touch ™ Thermo Cycler kullanilarak
gerceklestirilmis olup PZR, 34 dongii boyunca 95 °C’de 60 saniye (sn) denatiirasyon, 53
%C’de 30 sn primer baglanmasi, 72 %C’de 90 sn uzama kosulunda gergeklestirilmistir.
Elde edilen PZR fiiriinii % 1,2’lik agaroz jel i¢inde 100 volt’da yarim saat siire ile

yiiriitilmistir. Yiriitme esnasinda 100 baz ciftlik belirte¢ kullanilmistir.

Tablo 2. 28S’ten 18S’e kadar uzanan rDNA bolgesinin ¢ogaltilmasinda kullanilan

bilesenler

Bilesen Miktar

Tampon 3ul
MgCl, 3ul
Primer 1 ul
Primer 1l
dNTP 1,5 ul
gDNA 5ul
Taq 0,6 ul
dH,0 34.9ul
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2.7. 28S rDNA Bolgesinin Cogaltilmasi

ITS4 ve ITSS primerleri kullanilarak gergeklestirilen PZR sonuglari ve sekans
verileri karsilastirma anlaminda yeterli gelmedigi icin arastirmanin giivenilirligini
artirmak amaci ile Gen bank kayitlar1 taranarak yeni primerler belirlenmis ve primerler
ile 28S bolgesi icerisinde yer alan bagka bir bolgede cogaltilmistir. 30 pl hacminde
gercgeklestirilen PZR bilesenleri asagida verilmistir (Tablo 3). Bu reaksiyonda kullanilan
primerler ise 28S F 5’-AACAGCCGTTGCACAAGA-3’, 28S R 5’
GGACACCTGCGTTATCATTT ( Song ve Liang, 2013). PZR, 35 dongii boyunca 94
%C’de 50 saniye (sn) denatiirasyon, 55 °C’de 50 sn. primer baglanmasi, 72 °C’de 90 sn.
uzama kosulunda gerceklestirilmistir. Elde edilen PZR {iriinii % 1,2’lik agaroz jel i¢inde

100 volt *da yarim saat siire ile yiiriitilmiistiir.

Tablo 3. 28S rDNA bdlgesinin ¢ogaltilmasinda kullanilan bilesenler

Bilesen Miktar
Tampon 3ul
MgCl, 3ul
Primer 1l
Primer 1 ul
dNTP 1,5 ul
gDNA 5ul
Taq 0,6 pl
dH,0 19,4 ul

2.8. DNA dizi analizi

Jel elektroforezi sonucunda elde edilen PCR iirlinleri DNA dizisinin belirlenmesi
icin Macrogen Inc. firmasina gonderilmistir. Elde edilen dizilerin kromotografi pikleri,
MEGA7 programi kullanilarak incelenmis ve incelenme sonucunda heterozigot drnekler
iupac kodlar1 kullanilarak degistirilmistir ve sekanslarda diizgiin olmayan boliimler veri

kaybi olarak atilmistir. Molekiiler calismalar sonucunda elde edilen veriler kendi i¢inde
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MEGA 7 programi kullanilarak ve CLUSTAL W segenegi ile hizalanmistir. Ornekler
Gen bank ornekleri ile karsilagtirlmis ve Gen bank’ta kayitli olan orneklerle
karsilastirilarak benzerlik gosteren gruplar eklenmis ve UPGMA
(Unweighted Pair Group Method with Arithmetic Mean) agaci ¢izilmistir.

Elde edilen rDNA bolgeleri Gen banktan elde edilen ve referans numaralari1 Ricania
simulans JX556815 ve Ricania marginalis JX556814 olan 28S rDNA kayitlar1 ile
karsilastirilarak UPGMA agaci c¢izilmistir. ITS4-1TS5 bolgesine ait Gen bank kayith
ornegi bulunamamis ancak Lycorma delicatula’ya ait olan JF719822.1 Gen bank erisim
kodlu ve Calacanthia grandis’e ait olan JF719826.1 erisim kodlu, 185 rDNA
bolgesinden baglayip 28S rDNA bolgesine uzanan ve tiim bolgeyi igine alan dizilerle
belirli bir bolgede ortiistiigi icin ¢izilen agagta bu 6rneklerde kullanilmigtir (Sekil 15).
Cizilen agaclarin giivenilirligini test etmek amaciyla Bootstrap degerleri incelenmistir

ve ¢izilen dendogramlarin giivenilir oldugu belirlenmistir.

Lyeorma delicatula
185 rDNA, ITS1, ITS2,
285 rDNA

v o e
- o um
o

e ]
M o R e
s o oo s
e
W o un

Rieania marginalis
265 rONA

Ricania japonica
Ricania japonica T34 285 rDNA

Ricania sintulans
285 rDNA

Sekil 15. Gen bank kayitli 6rneklerinde ¢ogaltilan 18s ve 28s rDNA bolgeleri ile
caligma orneklerimizde ¢cogaltmis oldugumuz bolgelerin uyusma alanlari
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3. BULGULAR

3.1. Alan Calismasinda Elde Edilen Bulgular

Yapilan arazi calismalar1 sonucunda 6rnek toplama alanlari olan Artvin (Arhavi,
Hopa, Sarp, Giiresen), Rize (Pazar, Rize merkez, Ardesen, Findikli, Derepazari,
Iyidere), Trabzon (Akcaabat, Siirmene, Arsin Yomra), Giresun ili merkez drneklem
alanlarmin tamaminda Ricania japonica‘nin varlign tespit edilmistir. Orneklem
alanlarinda mayis ayindan itibaren nimflerin goriilmeye baslandigi ve ergin
yogunlugunun hazirandan itibaren artarak temmuz ve agustos aylarinda pik yaptig
gbzlenmistir. 2014 yilinda en yogun olarak gozlenen alanlar ise Rize Trabzon illeri ile
ilgeleri olarak gozlenmistir. Artvin ve Giresun bolgelerinde ise yogunluk Trabzon ve

Rize’ye gore kismen diisiik bulunmustur (Tablo 4, Sekil 16).

Tablo 4. 2014 yil1 6rneklem periyodunda gozlenen nimf ve ergin sayilari

Mayis Haziran Temmuz Agustos Eylul
Nimf |Ergin |Nimf |Ergin |Nimf |Ergin |Nimf |Ergin |Nimf |Ergin

Sarp 15 1 40 15 12 65 2 75 0 35
Hopa 18 2 45 13 11 62 0 78 0 25
Arhavi 11 5 33 17 7 66 2 65 0 32
Findikli 13 2 37 13 5 71 2 70 0 24
Ardesen 10 3 40 15 4 67 0 74 0 21
Pazar 15 4 55 13 7 85 2 98 0 37
Cayeli 30 12 47 25 6 121 |5 105 |0 29
Rize Merkez 23 9 39 38 4 102 4 111 0 33
Derepazari 17 12 40 43 6 124 5 115 0 45
iyidere 11 6 35 32 4 99 2 94 0 23
Sirmene 10 3 28 36 2 97 2 90 0 34
Arsin 5 2 23 30 0 79 0 81 0 21
Akgaabat 8 2 23 28 1 95 0 94 0 32
Giresun 9 0 32 24 2 57 0 76 0 24

Not: drneklem 10 dakika kisi seklinde ve agiz aspiratorii ile yapilmistir

2014 yilinda gozlenen durumun aksine 2015 yilinda popiilasyonlar Agustos ayinda
pik yapmis ve Eyliil ayinda da yiiksek yogunlukta goriilmeye devam etmistir. 2014
yilinda mayis ayinda ergine rastlanirken 2015 yilinda mayis aymda ergin
gdzlenmemistir. Orneklemler neticesinde bir dnceki yila gére ise kismen daha diisiik
diizeyde popiilasyon yogunlugu gozlenmistir (Tablo 5, Sekil 17).
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Sekil 16. 2015 yilinda gozlenen ergin ve nimf oranlarinin aylik grafiksel karsilagtirmasi

Tablo 5. 2015 yili 6rneklem periyodunda gozlenen nimf ve ergin sayilari

Mayis Haziran Temmuz Agustos Eylul
Nimf |Ergin |Nimf |Ergin |Nimf |Ergin |Nimf |Ergin |Nimf |Ergin

Sarp 6 0 17 9 24 45 1 100 |0 67
Hopa 3 0 14 5 26 51 3 83 0 57
Arhavi 4 0 18 4 30 46 2 84 0 75
Findikli 2 0 15 7 42 46 4 88 0 71
Ardesen 1 0 17 8 45 39 3 94 0 73
Pazar 6 0 25 7 40 43 6 100 |0 92
Cayeli 10 0 32 12 54 62 9 109 |0 96
Rize Merkez |9 0 35 29 50 55 5 98 0 95
Derepazari |4 0 37 25 52 57 4 104 0 92
iyidere 5 0 38 32 45 43 2 100 |0 78
Sirmene 6 0 29 35 38 42 1 93 0 61
Arsin 4 0 37 30 42 49 2 101 |0 70
Akcaabat 9 0 36 40 45 51 2 99 0 59
Giresun 5 0 27 23 36 42 1 76 0 51

Not: drneklem 10 dakika kisi seklinde ve agiz aspiratorii ile yapilmigtir
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Sekil 17. 2014 yilinda gozlenen ergin ve nimf oranlarinin aylik grafiksel karsilastirmasi

3.2. Molekiiler Bulgular

Dogu Karadeniz bolgesi tarimsal zararlis1 olan Ricania japonica tiiriine ait 6rnekler
Dogu Karadeniz’in degisik illerinin degisik bolgelerinden alinarak 28S rDNA gen
bolgeleri ¢ogaltilmis ve bolgenin DNA dizisinden siralanabilir 885 niikleotid elde
edilmistir. Elde edilen diziler Gen bankta bulunan ayni cinse ait Ricania simulans ve
Ricania marginalis ornekleri ile karsilastirilmistir. Elde edilen veriler Tablo 6 ’da

verilmistir.

Diger bir tanimlama bdlgesi olan ve 18S rDNA bolgesinden baglayip 28S rDNA
bolgesine uzanan (ITS4-1TS5) alan Lycorma delicatula’ya ait olan JF719822.1 Gen
bank erisim kodlu 6rnegin verileriyle belli bolgede ortiismiistiir. Gen bank kayith 6rnegi
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ile elde ettigimiz bolge 91. noktadan baslayarak 989. noktaya kadar benzerlik
gostermistir. Bu alan 899 baz olup Gen bankta kayith baska bir 6rnekle bu kadar biiyiik
oranda benzerlik gostermemistir. Elde edilen diziler ve karsilastirmasi Tablo 7’de

gosterilmistir.

Hem 28S rDNA bolgesi hem 18S’ten 28S’e uzanan ITS4-ITS5 bolgelerinin
dizilenmesi sonucu elde edilen veriler MEGA7 programinda align edilmis ve UPGM
agaclarn cizilmistir (Sekil 18, Sekil 19, Sekil 20). 28S rDNA sonuglarina gore
bolgemizde dagilim gosteren tiiriin Gen bankta kayitli Ricania marginalis’e daha yakin
oldugu, Ricania simulans’a ise daha uzak oldugu belirlenmistir (Sekil 18). Elde edilen
bootstrap degeri ise ¢izilen agacin yliksek oranda giivenilir oldugunu gostermistir. Elde
edilen agacta Arhavi 6rneklerini farkli bir kol olusturdugu ve yaklasik olarak 0.0006
oraninda farklt oldugu, diger 14 bolge Orneklerinin tek bir klad olusturdugu

gorilmiustir.

Yakin ve dis grup olarak Pochazia confusa (CIN) JX556811.1, Pochazia guttifera
(CIN) DQ532641.1, Biolleyana costalis (CIN) DQ532638.1, Lycorma delicatula (CIN)
JF719822.1, Ricania marginalis JX556814.1 ve Ricania simulans JX556815.1 6rnekleri
eklenerek ¢izilen dis gruplu filogenetik agagta Pochazia confusa ve Ricania
marginalis’in birlikte ayr1 bir klad olusturduklar1 ve elde ettigimiz dizi analizlerinin
degerlendirilmesi ile olusturulan agacta gozledigimiz kladlara daha yakin bulunmustur.
Pochazia guttifera tek basina ayr bir klad olustururken Biolleyana costalis ve Lycorma
delicatula ayr1 bir klad olusturmus ve sirasiyla bdlgemiz oOrneklerinin olusturdugu
kladlara uzak olarak gozlemlenmistir. En son olarak Ricania simulans drnegi ise tim bu

kladlardan daha uzak ve tek basina ayr1 bir kladda yer almistir (Sekil 19).
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Sekil 18. Orneklem yapilan bolgelerden elde edilen 28S rDNA bélgesi dizileri
kullanilarak elde edilen filogenetik agac
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Sekil 19. Dis grup eklenerek ¢izilen 28S rDNA bdlgesi filogenetik agaci
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ITS4-1TSS bolgeleri ¢ogaltilarak elde edilen PZR firiinlerinin dizilenmesi sonucunda
elde edilen veriler Gen bank 6rnekleri ile karsilastirilmis ayni cins ya da yakin cinslere
ait Oornekler arasinda Lycorma delicatula ve Calacanthia grandis orneklerinin bir
bolgesi ile oOrtlistiigii gozlemlenmistir. Bu veriler kullanilarak elde edilen filogenetik
agag Sekil 20’de verilmistir. Bolge 6rnekleri tek klad olustururken, Lycorma delicatula
ornegi ile % 30 oraninda Calacanthia grandis 6rnegi ile % 50 oraninda uzak olduklari

belirlenmistir.

DEREPAZARI_4
YOMBA_3
SARP_3
HOPA_4
ARSIM_3
YOMRA_11
AKCAABAT_2
GURESEM_5&
DEREPAZARI_S
PAZAR_2
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WIDERE_2
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GIREUM_T
PAZAR_1
ARDESEM_5
MERKEZS 4
FIMDIKLI_&
MERKEZ_3
AKCAABAT_4
ARHANI_1
ARSIM_S
GIRESUM_4
FINDIKLI_5
SARP_2
SURMEME_2
SURMEMNE_1
ARDESEM_3
MIDERE_A
Lycorma_delicatula_JF 7198221
Calacanthia_grandis_JF719826.1

100

0.40 0.20 0.20 010 0.00

Sekil 20. ITS4-ITSS bolgesi dizilerinin Lycorma delicatula ve Calacanthia grandis
orneklerinin dizileri ile hizalanmasi sonucunda elde edilen filogenetik agac
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4. TARTISMA ve SONUCLAR

Dogu Karadeniz bolgesi daglarin denize paralel uzanmasi sebebiyle y1l boyunca bol
yagis almaktadir. Bunun sonucu olarak bitki tiirii ve sayis1 bakiminda iilkemizde 6nemli
bir yere sahiptir. Findik (Corylus avellana L.) ve ¢ay (Camellia sinensis) iiretiminde
birinci sirada yer alan bolgede kivi (Actinidia chinensis), misir (Zea mays ), incir (Ficus
carica) ve mikroklimatik olarak turunggiller (Rutaceae) ve zeytin (Olea europaea)
iiretilmektedir. Bu nedenlerden dolayr Dogu Karadeniz bolgesi iilke tariminda 6nemli

bir yere sahiptir (URL-2).

Tiir tayini gerek populasyon ozellikleri (yogunluk, biiyiikliik, yayilma, dagilma)
gerek miicadele etme acisinda Onemlilik arz eder (Sisli 1994). Alanda dagilim
gosterdigi ve ciddi populasyon yogunluklarina ulastigi tespit edilen Ricania tiirii 2006
yilindan itibaren ililkemizde goriilmeye baslayan oryantal kokenli bir tiir olup ¢esitli
kaynaklarda Ricania simulans ve bazi kaynaklarda da Ricania japonica olarak
tamimlanmaktadir (Demir 2009; Gii¢lii ve v.d. 2010; Gjonov 2011; Ak ve v.d. 2013,
Ak ve v.d. 2015; Goktiirk ve Mihl1 2015). Tiir tayininde karsilasilan bu karisiklik ve
tarimsal anlamda zarar verme durumu nedeniyle bu tez calismasi planlanmis ve ¢alisma
sonucunda hem tiirtin tanimlamas1 hem de populasyon durumlari ortaya cikarilmasi

hedeflenmistir.

Bu ¢alismada Dogu Karadeniz Bolgesi’nde son yillarda yayilim gosteren Ricania
cinsine ait Ricania sp. tiirliniin tam olarak tam olarak tespit edilmesi amaciyla 18S’den
28S rDNA bolgesine uzanan kisim (ITS4 ve ITS5) ile 28S rDNA bdlgesinin bir kismi
PZR yardimiyla ¢ogaltilmistir (Gurney ve v.d. 2000; Song ve Liang 2013). Dizi analizi
yapilarak ayni genusa ait Ricania simulans ve Ricania marginalis tiirleri ve diger yakin
gruplar arasindaki genetik benzerlik ve farkliliklar ortaya c¢ikarilmistir. Gen
Bankasindan elde edilen aym1 genusa ve yakin gruplara ait dizilerle de kiyaslanarak
filogenetik analiz yapilmistir. Elde edilen analiz verileri bazi arastirmacilarin belirttigi
gibi tiirtin Ricania simulans olmadigi ve Ricania japonica oldugunu goéstermis ve
Ricania marjinalis ile yakinliginin Ricania simulans’a gore daha yiiksek oldugunu
gostermistir.  Tiirlin  ilkemizde yapilan yayinlarda Ricania simulans oldugu

belirtilmesine karsin Demir (2009) tarafindan yapilan ¢alismada belirtildigi gibi Ricania
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japonica oldugu sonucu ortaya ¢ikmustir. Tiriin Giglii ve v.d. (2010), Ak ve v.d.
(2013), Goktiirk ve Mihl1 (2015), Ak ve v.d. (2015) tarafindan belirtildigi gibi Ricania
simulans degil Demir (2009), Gjonov (2011), Oztemir (2014) de belirtildigi gibi
Ricania japonica oldugu kanisina varilmistir. Ayrica tiire ait DNA diziler elde edilmis
ve iki farkli bolgeye ait diziler Gen bank’a girilmek iizere hazirlanmis ve tiire ait ilk

kayit olma 6zelligindedir.

Popiilasyon durumlar ile yapilan ¢alisma da ise 2014 yilinda temmuz ve agustos
2015 yilinda ise agustos ve eylill aylarinda en yiiksek degere ulastigi goriilmiis ve bu
durumun nedeni olarak ise bolgede gozlenen iklimsel degisimle alakali olabilecegi
sonucuna vartmustir. Ozellikle yagis rejiminde meydana gelen kayma sonucu
poplilasyonlarin pik yaptigi aylarin kaydigi sonucu gozlemlenmistir. Alanda en yogun
olarak goriilen bolgeler ise aralarinda istatistiki farkliliklar olmasa da smir kapisindan

Giresun’a dogru gidildik¢e kismi azalmalar gostermistir.

Ozellikle farkl1 habitat ve popiilasyonlarda varyasyon gosteren drneklerin molekiiler
filogenisi belirlenerek bu tiirler arasindaki genetik uzakligin tespiti yapilmistir. Cizilen
dendogram Arhavil, Arhavi2 6rneklerinin ayr1 kollara ayrildigr goriilmistiir. Arhavil
ve Arhavi2 orneklerindeki farkliligin sebebi muhtemelen genetik farklilasmada cografik
dagilimm ve ekolojik sartlarin 6neminine isaret etmekle birlikte daha detayli bir
molekiiler analiz yapilmasi gerekliligini gostermistir. Sekil 19°da goriildiigi tizere
cizilen dendogramda, ayni cinse ait olarak alinan Ricania marginalis ve Ricania
simulans orneklerinin ve alandan toplanan 6rneklerin 3 farkli kladda yer aldiklart ve

farkl: tiir olduklar goriilmiistiir.

Dogu Karadeniz bolgesinde bulunan ve tarimsal ve bitki cesitliligine 6nemli
zararlarda bulanan Ricania japonica tiiriiniin molekiiler filogenetik olarak
degerlendirilmesi bize daha giivenilir bilgiler sunmus ancak daha detayli analizlerin
yapilmas1 gerekliligini de gostermistir. Daha Once yapilan ITS caligmalarinda elde
edilen verilerinin tiiriin ¢esitliliginin tanimlanmasinda yeterli ve giivenilir oldugu

goriilsede daha detayli analizlere baglanmasi sonucunu gostermistir.
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Sonug olarak ¢esitli kaynaklarda yanlig olarak teshis edilen tiiriin Ricania simulans
degil Ricania japonica oldugu gozlenmistir. Ayrica alanda en yogun olduklari donemde
tarimsal {iriinlerin kaldirilmaya baslandigi dénem oldugu i¢in ciddi ekonomik kayiplara

yol agabilecek boyutlara ulasabilecekleri belirlenmistir.
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5. ONERILER

Dogu ve Orta Karadeniz bolgesi’'nde yayilim gosteren ve 2006 yilindan itibaren
bolgede goriilmeye baslayan yayilici bu tiiriin hem dagilimi hem miicadelesi anlaminda
daha detayli calismalara ihtiya¢ vardir. Yapilan bu tez c¢aligmasi tiirlin dogru
tanimlamasinin yapilmasinin yani1 sira alanda populasyon durumlarinin ortaya
cikarilmasi anlaminda veri saglamis ve gelecekte yapilacak olan ¢aligmalara 1s1k tutmasi
analaminda 6nemlidir. Bolgemiz i¢in tarimsal alanlarda bir tehdit olan bu tiirtin hem
gelecekteki durumunun bilinmesi hem de miicadelesi anlaminda adimlar atilmasi

gereklidir.
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EKLER

Tablo 6. Gen bank tan alinan Ricania simulans, Ricania marginalis ve Dogu Karadeniz
Boélgesinde yayilim gosteren Ricania japonica orneklerinin siralanabilir 28S
rDNA sonugclari karsilastirilmasi

5 15 25 35
Pazarl GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Pazar2 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Merkez3 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Merkez4 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Yomra3 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Yomrall GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Arhavil GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Arhavi2 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Hopa?2 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Hopa4 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Sarp2 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Sarp3 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Guresenl GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Guresenb GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Findikli5 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Giresun4 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Giresun? GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Ardesen3 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Ardesen5 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Surmenel GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Surmene?2 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Arsin3 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Arsin5 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Derepazari4 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Derepazari5 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Akcaabat4 GCCGGCAACC CTCAKACGCT TGGCGCGAGA ACACCGTTCC
Akcaabat2 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Iyiderel GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Iyidere2 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC
Ricania simulans JX556815 ACGGACGGCG GCTAG---TT TTATAGATGA ATATCGATA-
Ricania marginalis_ JX556814 GCCGGCAACC CTCAGACGCT TGGCGCGAGA ACACCGTTCC

el el - el

45 55 65 75
Pazarl GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Pazar2 GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Merkez3 GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Merkez4 GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Yomra3 GCCGGGCCGA AGCCACGGTC GGAC----- G CGCTTTCCGC
Yomrall GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Arhavil GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Arhavi2 GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
HopaZ2 GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Hopa4 GCCGGGCCGA AGCCACGGTC GGAC-—-=-- G CGCTTTCCGC
Sarp2 GCCGGGCCGA AGCCACGGTC GGAC-—-=--- G CGCTTTCCGC
Sarp3 GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Guresenl GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Guresenb GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Findikli5 GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Giresun4 GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Giresun’ GCCGGGCCGA AGCCACGGTC GGAC----- G CGCTTTCCGC
Ardesen3 GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Ardesenb GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Surmenel GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Surmene2 GCCGGGCCGA AGCCACGGTC GGAC----- G CGCTTTCCGC
Arsin3 GCCGGGCCGA AGCCACGGTC GGAC----- G CGCTTTCCGC
Arsinb GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Derepazari4 GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Derepazarib GCCGGGCCGA AGCCACGGTC GGAC----- G CGCTTTCCGC
Akcaabat4d GCCGGGCCGA AGCCACGGTC GGAC----- G CGCTTTCCGC
Akcaabat2 GCCGGGCCGA AGCCACGGTC GGAC-—---- G CGCTTTCCGC
Iyiderel GCCGGGCCGA AGCCACGGTC GGAC-—--- G CGCTTTCCGC
Iyidere2 GCCGGGCCGA AGCCACGGTC GGAC----- G CGCTTTCCGC
Ricania simulans JX556815 ATTGAGTCCG —--CCGTTGAT GAATATCTTG TTTTTTTAAT
Ricania marginalis_ JX556814 GCCGGGCCGG ATCCACGGTC GGAC----- G CGCTTTCCGC

34



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815

CTATTTCTTG
CTGTC--—---

R - od
125
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTATTTCACC
GTTTTTTTGC

Ricania marginalis_JX556814 GTATTTCACC

-
95
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CGAGTAAGTA
CAAGTGTTAA
CGAGTAAGTA

- o ol
135
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTCAAACGGG
GTGTATTTCA
GCCGAACGGG

35

-
105
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAACGAT
AGGAAATTAT
AGGAAACGAT

I oo |
145
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
AAGGTTTAAC
ATAGTTTGAG
AAGGTTTGAC

-
115
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAGTAGTG
GAAAATAATG
GAAAGTAGTG

A oo |
155
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
C-CAACACAC
TATATTATGA
C-CAACGCAC



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815

P |
165
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
GCCTCCCACT
ATATCC-ATT
GTCTCCCACT

R - od
205
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGMCTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCAGACTAG
GCCTAATTTT

Ricania marginalis_JX556814 GCCAGACTAG

-
175
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TATGCTACAC
TG-ATTTTAT
TATGCTACAC

- o ol
215
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
AGTCAAGCTC
CGTCAAGCTG
AGTCAAGCTC

36

-
185
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
CTCTCATGTC
TTCGCAAGTG
CTCTCATGTC

I oo |
225
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AACAGGGTCT
AAAAATATCT
AACAGGGTCT

-
195
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCTTACAGT
TCCGTGCTAA
TCCTTACAGT

A oo |
235
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCTTTCCCCG
TCGTTCCCCT
TCTTTCCCCG



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815

P |
245
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTAATTTTTC
CTTGTTTT-C
CTAATTTTTC

R - od
285
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA
AGATAGTAGA

Ricania marginalis_JX556814 AGATAGTAGA

-
255
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CAAGCCCGTT
CGGGTGTTTT
CAAGCCCGTT

- o ol
295
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA
TAGGGACAGA

37

-
265
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CMCTTGGCAG
CMCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG
CCCTTGGCAG

I oo |
305
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG
GAGAATCTCG

-
275
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTWCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTTCGCT
TGGTTACGCT
TGGTTTCGCT
TGGTTTCGCT

A oo |
315
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT
TTAATCCATT



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815
Ricania marginalis_JX556814

P |
325
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC
CATGCGCGTC

R - od
365
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT
TTAAGAGAGT

-
335
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA
ACTAATTGGA

- o ol
375
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT
CATAGTTACT

38

-
345
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA
TGACGAGGCA

I oo |
385
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT
CCCGCCGTTT

-
355
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC
TTTGGCTACC

A oo |
395
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT
ACCCGCGCTT



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815

P |
405
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT
GCTTGAATTT

R - od
445
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT
AAATCACATT

Ricania marginalis_JX556814 AAATCACATT

-
415
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG
CTTCACTTTG

- o ol
455
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC
GCGTAAACAC

39

-
425
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG
ACATTCAGAG

I oo |
465
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG
CCAGCTGGGG

-
435
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG
CACTGGGCAG

A oo |
475
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT
CCATCGCAAT



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2

Hopa4

Sarp2

Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2
Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2

Hopa4

Sarp2

Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2
Ricania simulans JX556815
Ricania marginalis_JX556814

P |
485
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT
GCTTTGCTTT

R - od
525
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA
CCAGTTCTGA

-
495
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG
AATTAGACAG

- o ol
535
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT
GTTGATCGTT

40

-
505
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC
TCGGATTCCC

I oo |
545
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC
GAATGGCGGC

-
515
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG
CCGGTCCGTG

A oo |
555
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA
CGAAGGGACA



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815

P |
565
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
A-TTCGGCCC
AGTTCGGCCC
AGTTCGGCCC

R - od
605
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-
GCGTCCAGA-

Ricania marginalis_JX556814 GCGTCCAGAA

-
575
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACGGCA
GACCACATCG
GACCACGGC-

- o ol
615
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC
CAGCCGACAC

41

-
585
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCG-TT
CCCAGCGGTT
-CGGGCG-TT

I oo |
625
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCA-
CCCGCAGCA-
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA
CCCGCAGCAA

-
595
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCAGGCGC
AGCCGGGCGC
AGCCCGGCAC

A oo |
635
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG
GGAAGATCCG



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815

P |
645
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGG-AGGCCA
CGG-AGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA
CGGGAGGCCA

R - od
685
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA
GCCGAACGGA

Ricania marginalis_JX556814 GCCGAACGGA

-
655
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA
AGGCACGAGA

- o ol
695
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TTGCTCCGCC
TCGCTCCGCC
TCGCTCCGCC

42

-
665
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG
CCGAGCTCGG

I oo |
705
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTA
GACCCCGTTT
GGCCCCGTTC

-
675
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA
ATCCCGGTAA

A oo |
715
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CMCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCCCTCGCCC
CCccTCcGCee
CCccTCGCee
CCCCTCGCCC
CCCCTCGCCC
CCccTCGCee



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815
Ricania marginalis_JX556814

P |
725
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA
AGGCCCGGCA

R - od
765
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC
CCGACACGCC

-
735
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC
CGTTAGCACC

- o ol
775
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA
CCGATCCTCA

43

-
745
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC
GACCCGCTTC

I oo |
785
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC
GAGCCAATCC

-
755
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGTCCAAGC
CCGTCCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC
CCGACCAAGC

A oo |
795
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA
TTGTCCCGAA



Tablo 6. (Devam)

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
Hopa2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazarid
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania_simulans_ JX556815
Ricania marginalis JX556814

Pazarl
Pazar?2
Merkez3
Merkez4
Yomra3
Yomrall
Arhavil
Arhavi?2
HopaZ2
Hopa4
Sarp2
Sarp3
Guresenl
Guresenb
Findikli5
Giresun4
Giresun?
Ardesen3
Ardesenb
Surmenel
Surmene?2
Arsin3
Arsinb
Derepazariéd
Derepazarib
Akcaabat4
Akcaabat2
Iyiderel
Iyidere2

Ricania simulans JX556815

P |
805
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC
GTTACGGATC

R - od
845
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
TCTATCGACT
AC-ACCTGCG

Ricania marginalis_JX556814 TCTATCGACT

-
815
CAATTTGCCG
CAATTTGCCG
CAATT-GCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG
CAATTTGCCG

- o ol
855
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCTT
AGAGGCTCAT
AGAGGCTCTT

44

-
825
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA
ACTTCCCTTA

P
865
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT
AACCTT

-
835
CCTACATTAT
CCTACATTAT
CCTACATT-T
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTAT
CCTACATTGG
CCTACATTAT



Tablo 7. Gen bank tan alinan Lycorma delicatula ornegi ile Dogu Karadeniz
Bolgesinde yayilim gosteren Ricania japonica orneklerinin siralanabilir 1TS4-

ITS5 bolgesi sonuglari karsilastirilmasi

ARSIN 3
DEREPAZARI 4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP 2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKLI_6
GIRESUN 7
GURESEN 1
SARP 2
SURMENE_ 2
L.delicatula

ARSIN 3
DEREPAZAR174
FINDIKL176
GIRESUN_7
GURESEN_1
SARP 2
SURMENE_2
L.delicatula

JF719822.1

JF719822.1

JF719822.1

JF719822.1

B p——

5
AATTCAGCGG
AATTCAGCGG
AATTCAGCGG
AATTCAGCGG
AATTCAGCGG
AATTCAGCGG
AATTCAGCGG
AATTCAGCGG

-
45
ATAATGG--C
ATAATGG--C
ATAATGG--C
ATAATGG--C
ATAATGG--C
ATAATGG--C
ATAATGG--C
GAAATCGGTC

|
85

CCCGCTCAGT
CCCGCTCAGT
CCCGCTCAGT
CCCGCTCAGT
CCCGCTCAGT
CCCGCTCAGT
CCCGCTCAGT
GGCGGCCGCT

R —

125
GCAAACGAGA
GCAAACGAGA
GCAAACGAGA
GCAAACGAGA
GCAAACGAGA
GCAAACGAGA
GCAAACGAGA

R p—
15
GTAATCACGC
GTAATCACGC
GTAATCACGC
GTAATCACGC
GTAATCACGC
GTAATCACGC
GTAATCACGC
GTAATCCCAC

R p—
55
TGTGTTACGA
TGTGTTACGA
TGTGTTACGA
TGTGTTACGA
TGTGTTACGA
TGTGTTACGA
TGTGTTACGA
TCCGCCCTAC

|
95
ACAGCGTCCG
ACAGCGTCCG
ACAGCGTCCG
ACAGCGTCCG
ACAGCGTCCG
ACAGCGTCCG
ACAGCGTCCG
GC--CGTTCC

R |
135
CGGCGATGGC
CGGCGATGGC
CGGCGATGGC
CGGCGATGGC
CGGCGATGGC
CGGCGATGGC
CGGCGATGGC

.
25
TCGATCTGAG
TCGATCTGAG
TCGATCTGAG
TCGATCTGAG
TCGATCTGAG
TCGATCTGAG
TCGATCTGAG
CTGACCTGAG

-
65
AATCGTGAAA
AATCGTGAAA
AATCGTGAAA
AATCGTGAAA
AATCGTGAAA
AATCGTGAAA
AATCGTGAAA
GCCCGCAAAA

T |
105
GTCCGTGAAC
GTCCGTGAAC
GTCCGTGAAC
GTCCGTGAAC
GTCCGTGAAC
GTCCGTGAAC
GTCCGTGAAC
A-CCGCCGAA

R —

145
TACCGGCTTC
TACCGGCTTC
TACCGGCTTC
TACCGGCTTC
TACCGGCTTC
TACCGGCTTC
TACCGGCTTC

GCAGGCC--= —===—===== —- CCGAAGCC

Not: Her ilden iki bolgeden birer drnek segilerek hizalama yapilmigtir

45

-
35
GTCGAATTTT
GTCGAATTTT
GTCGAATTTT
GTCGAATTTT
GTCGAATTTT
GTCGAATTTT
GTCGAATTTT
GTCGAGATTC

-
75
TTTCGTTGGC
TTTCGTTGGC
TTTCGTTGGC
TTTCGTTGGC
TTTCGTTGGC
TTTCGTTGGC
TTTCGTTGGC
GCGAGC--GC

N —

115
AGAGCGGGCA
AGAGCGGGCA
AGAGCGGGCA
AGAGCGGGCA
AGAGCGGGCA
AGAGCGGGCA
AGAGCGGGCA
AAAGCGCGGA

R —

155
CCGTTCAGCC
CCGTTCAGCC
CCGTTCAGCC
CCGTTCAGCC
CCGTTCAGCC
CCGTTCAGCC
CCGTTCAGCC
GCGTTCAGCC



Tablo 7. ( Devam)

ARSIN 3
DEREPAZARI 4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZAR174
FINDIKLI 6
GIRESUN_7
GURESEN_1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKLI_6
GIRESUN 7
GURESEN_1
SARP 2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP_ 2
SURMENE_ 2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKLI_6
GIRESUN_7
GURESEN 1
SARP 2
SURMENE_2
L.delicatula

JF719822.1

JF719822.1

JF719822.1

JF719822.1

JF719822.1

JF719822.1

[ .

165
GTTCCTTTCA
GTTCCTTTCA
GTTCCTTTCA
GTTCCTTTCA
GTTCCTTTCA
GTTCCTTTCA
GTTCCTTTCA
GAGT-TTCCG

P |
205
GGCGCTGTAC
GGCGCTGTAC
GGCGCTGTAC
GGCGCTGTAC
GGCGCTGTAC
GGCGCTGTAC
GGCGCTGTAC
GGCGCTGCGC

o |

245
CGTCCCTGGC
CGTCCCTGGC
CGTCCCTGGC
CGTCCCTGGC
CGTCCCTGGC
CGTCCCTGGC
CGTCCCTGGC
TG-CTAGAAA

R - od

285
CTCAAAGGGT
CTCAAAGGGT
CTCAAAGGGT
CTCAAAGGGT
CTCAAAGGGT
CTCAAAGGGT
CTCAAAGGGT
TCTAAGGGGT

T
325
GCGAACGACG
GCGAACGACG
GCGAACGACG
GCGAACGACG
GCGAACGACG
GCGAACGACG
GCGAACGACG
GCGGGC--CT

[
365
GCCTGCCCTC
GCCTGCCCTC
GCCTGCCCTC
GCCTGCCCTC
GCCTGCCCTC
GCCTGCCCTC
GCCTGCCCTC
GTAAAATTTC

[ -

175
GAAAGAAAAG
GAAAGAAAAG
GAAAGAAAAG
GAAAGAAAAG
GAAAGAAAAG
GAAAGAAAAG
GAAAGAAAAG
AAAAGAAAAA

GCCGCGCAAC

F ool

255
CATCTGCTGA
CATCTGCTGA
CATCTGCTGA
CATCTGCTGA
CATCTGCTGA
CATCTGCTGA
CATCTGCTGA
GACACGCCGC

- o ol

295
CGCGACAGCA
CGCGACAGCA
CGCGACAGCA
CGCGACAGCA
CGCGACAGCA
CGCGACAGCA
CGCGACAGCA
CGCCGCCGCG

T |
335
ACCGACCCTC
ACCGACCCTC
ACCGACCCTC
ACCGACCCTC
ACCGACCCTC
ACCGACCCTC
ACCGACCCTC
GTCGACTG-C

[
375
AAGATTTCTC
AAGATTTCTC
AAGATTTCTC
AAGATTTCTC
AAGATTTCTC
AAGATTTCTC
AAGATTTCTC

.
185
AGGCGAACAG
AGGCGAACAG
AGGCGAACAG
AGGCGAACAG
AGGCGAACAG
AGGCGAACAG
AGGCGAACAG
AGGCGAACGT

GGGGTCTTCC

F- o o gl

265
CGGCAGGCC-
CGGCAGGCC-
CGGCAGGCC-
CGGCAGGCC-
CGGCAGGCC-
CGGCAGGCC-
CGGCAGGCC-
CGGGCCGCCT

I oo |

305
ACTACTAGTA
ACTACTAGTA
ACTACTAGTA
ACTACTAGTA
ACTACTAGTA
ACTACTAGTA
ACTACTAGTA
--TGCAGGCG

T
345
CGTAATGGAA
CGTAATGGAA
CGTAATGGAA
CGTAATGGAA
CGTAATGGAA
CGTAATGGAA
CGTAATGGAA
GAGGACGGCG

[ .

195
GCG-TGCCGG
GCG-TGCCGG
GCG-TGCCGG
GCG-TGCCGG
GCG-TGCCGG
GCG-TGCCGG
GCG-TGCCGG
ACGCTGCCGG

P |
235
CGCTGCCGCA
CGCTGCCGCA
CGCTGCCGCA
CGCTGCCGCA
CGCTGCCGCA
CGCTGCCGCA
CGCTGCCGCA
GGCGGCGGCG

.« R, |

275
----GGCTTG
--—--GGCTTG
----GGCTTG
----GGCTTG
----GGCTTG
----GGCTTG
----GGCTTG
ACGGGGCTTT

A oo |

315
GTCG-CCGTG
GTCG-CCGTG
GTCG-CCGTG
GTCG-CCGTG
GTCG-CCGTG
GTCG-CCGTG
GTCG-CCGTG
GCAGGCCGCA

T
355
GGACACGGCC
GGACACGGCC
GGACACGGCC
GGACACGGCC
GGACACGGCC
GGACACGGCC
GGACACGGCC
AAAAGCCCCC

[
395
---TCGCCTG
---TCGCCTG
---TCGCCTG
---TCGCCTG
---TCGCCTG
---TCGCCTG
---TCGCCTG

GAGCGCTCGC GTCGACCAGC AGGCCGCCGA

46



Tablo 7. ( Devam)

ARSIN 3
DEREPAZARI 4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZAR174
FINDIKLI 6
GIRESUN_7
GURESEN 1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKLI_6
GIRESUN 7
GURESEN_1
SARP 2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP_ 2
SURMENE_ 2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKLI_6
GIRESUN_7
GURESEN 1
SARP 2
SURMENE_2
L.delicatula

JF719822.1

JF719822.1

JF719822.1

JF719822.1

JF719822.1

JF719822.1

[ .

405
GAGAGAATAG
GAGAGAATAG
GAGAGAATAG
GAGAGAATAG
GAGAGAATAG
GAGAGAATAG
GAGAGAATAG
GCGCGTCGAA

P |
445
--—-AAGGCT
--—-AAGGCT
--—--AAGGCT
--—--AAGGCT
--—--AAGGCT
—--—--AAGGCT
----AAGGCT
AAGCGAGGCC

o |

485
GCGTGGTCCT
GCGTGGTCCT
GCGTGGTCCT
GCGTGGTCCT
GCGTGGTCCT
GCGTGGTCCT
GCGTGGTCCT
GCGTAGCCCT

R - od

525
CGTTCGATGC
CGTTCGATGC
CGTTCGATGC
CGTTCGATGC
CGTTCGATGC
CGTTCGATGC
CGTTCGATGC
CGTTCGAAAC

T
565
GACGTCGCGC
GACGTCGCGC
GACGTCGCGC
GACGTCGCGC
GACGTCGCGC
GACGTCGCGC
GACGTCGCGC
ATAGTCACGC

[
605
CCAAGTGATC
CCAAGTGATC
CCAAGTGATC
CCAAGTGATC
CCAAGTGATC
CCAAGTGATC
CCAAGTGATC
CCAAGTGATC

[ -

415
TGCAAACGG-
TGCAAACGG-
TGCAAACGG-
TGCAAACGG-
TGCAAACGG-
TGCAAACGG-
TGCAAACGG-
CACATACAAC

P |
455
GCCGTTTTAG
GCCGTTTTAG
GCCGTTTTAG
GCCGTTTTAG
GCCGTTTTAG
GCCGTTTTAG
GCCGTTTTAG
CCGTTTTTTA

F ool

495
CGGGATGAGA
CGGGATGAGA
CGGGATGAGA
CGGGATGAGA
CGGGATGAGA
CGGGATGAGA
CGGGATGAGA
CGGGATAGAA

- o ol

535
GTCAATGTTC
GTCAATGTTC
GTCAATGTTC
GTCAATGTTC
GTCAATGTTC
GTCAATGTTC
GTCAATGTTC
GTCAATGTTC

T |
575
ATTTTGCTGC
ATTTTGCTGC
ATTTTGCTGC
ATTTTGCTGC
ATTTTGCTGC
ATTTTGCTGC
ATTTTGCTGC
ATTTTGCTGC

[
615
CACCGCTCAG
CACCGCTCAG
CACCGCTCAG
CACCGCTCAG
CACCGCTCAG
CACCGCTCAG
CACCGCTCAG
CACCGCTCAG

47

.
425
GGAGGCC-CG
GGAGGCC-CG
GGAGGCC-CG
GGAGGCC-CG
GGAGGCC-CG
GGAGGCC-CG
GGAGGCC-CG
GGGGACCACG

P |
465
TTGAACCGAC
TTGAACCGAC
TTGAACCGAC
TTGAACCGAC
TTGAACCGAC
TTGAACCGAC
TTGAACCGAC
TTTAACCGAC

F- o o gl

505
CCCCAGAGGA
CCCCAGAGGA
CCCCAGAGGA
CCCCAGAGGA
CCCCAGAGGA
CCCCAGAGGA
CCCCAGAGGA
TCCCAAAGGA

I oo |

545
GTGTGTCCTG
GTGTGTCCTG
GTGTGTCCTG
GTGTGTCCTG
GTGTGTCCTG
GTGTGTCCTG
GTGTGTCCTG
GTGTGTCCTG

T
585
GTCCTTCATC
GTCCTTCATC
GTCCTTCATC
GTCCTTCATC
GTCCTTCATC
GTCCTTCATC
GTCCTTCATC
GTTCTTCATC

[
625
GGTAGTGTTT
GGTAGTGTTT
GGTAGTGTTT
GGTAGTGTTT
GGTAGTGTTT
GGTAGTGTTT
GGTAGTGTTT
GGTAGTGTTT

TTTGCAACAA

P |
475
CCTCAGACGA
CCTCAGACGA
CCTCAGACGA
CCTCAGACGA
CCTCAGACGA
CCTCAGACGA
CCTCAGACGA
CCTCAGACAG

.« R, |

515
CCGCAATGTG
CCGCAATGTG
CCGCAATGTG
CCGCAATGTG
CCGCAATGTG
CCGCAATGTG
CCGCAATGTG
CCGCAATGTG

A oo |

555
CAGTTCACAT
CAGTTCACAT
CAGTTCACAT
CAGTTCACAT
CAGTTCACAT
CAGTTCACAT
CAGTTCACAT
CAGTTCACAT

T
595
GACCCACGAG
GACCCACGAG
GACCCACGAG
GACCCACGAG
GACCCACGAG
GACCCACGAG
GACCCACGAG
GACCCACGAG

[
635
TTTCATCACT
TTTCATCACT
TTTCATCACT
TTTCATCACT
TTTCATCACT
TTTCATCACT
TTTCATCACT
TTCC----CT



Tablo 7. ( Devam)

ARSIN 3
DEREPAZARI 4
FINDIKL176
GIRESUN 7
GURESEN_1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI 4
FINDIKLI 6
GIRESUN 7
GURESEN 1
SARP 2
SURMENE_ 2
L.delicatula

ARSIN 3
DEREPAZAR174
FINDIKLI_6
GIRESUN 7
GURESEN_1
SARP_2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKL176
GIRESUN_7
GURESEN_1
SARP 2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZAR174
FINDIKL176
GIRESUN_7
GURESEN_1
SARP 2
SURMENE_2
L.delicatula

ARSIN 3
DEREPAZARI_4
FINDIKLI_6
GIRESUN 7
GURESEN 1
SARP_2
SURMENE_2
L.delicatula

JF719822.1

JF719822.1

JF719822.1

JF719822.1

JF719822.1

JF719822.1

[ .

645
ATCCAATACA
ATCCAATACA
ATCCAATACA
ATCCAATACA
ATCCAATACA
ATCCAATACA
ATCCAATACA
TTCCCGCACC

P
685
ACAGTTTCAA
ACAGTTTCAA
ACAGTTTCAA
ACAGTTTCAA
ACAGTTTCAA
ACAGTTTCAA
ACAGTTTCAA
ACAACTTCGA

T |
725
CGGCGCGAC-
CGGCGCGAC-
CGGCGCGAC-
CGGCGCGAC-
CGGCGCGAC-
CGGCGCGAC-
CGGCGCGAC-
CGCAACCGCT

. . R |

765
GACGGGCGGC
GACGGGCGGC
GACGGGCGGC
GACGGGCGGC
GACGGGCGGC
GACSGGCGGC
GACGGGCGGC
AAAAAGCTAC

T |
805
GCCGAGTAAG
GCCGAGTAAG
GCCGAGTAAG
GCCGAGTAAG
GCCGAGTAAG
GCCGAGTAAG
GCCGAGTAAG
GCTGTCAAAC

T
845
ACGGGGACCG
ACGGGGACCG
ACGGGGACCG
ACGGGGACCG
ACGGGGACCG
ACGGGGACCG
ACGGGGACCG
TCACCTACGG

R p—

655
ATACCGCAAA
ATACCGCAAA
ATACCGCAAA
ATACCGCAAA
ATACCGCAAA
ATACCGCAAA
ATACCGCAAA
GCAAAACGTA

o
695
AAAACCTTAC
AAAACCTTAC
AAAACCTTAC
AAAACCTTAC
AAAACCTTAC
AAAACCTTAC
AAAACCTTAC
GAA--CGAAC

cealooo
735
GTGCTGCCGC
GTGCTGCCGC
GTGCTGCCGC
GTGCTGCCGC
GTGCTGCCGC
GTGCTGCCGC
GTGCTGCCGC
AGGCCGGGGC

- AR . |

775
CAGCGCGCGC
CAGCGCGCGC
CAGCGCGCGC
CAGCGCGCGC
CAGCGCGCGC
CAGCGCGCGC
CAGCGCGCGC
CGGTCC-CGC

T |
815
GCCACACACG
GCCACACACG
GCCACACACG
GCCACACACG
GCCACACACG
GCCACACACG
GCCACACACG
GCTATACTCG

T |
855
AACTCGGATA
AACTCGGATA
AACTCGGATA
AACTCGGATA
AACTCGGATA
AACTCGGATA
AACTCGGATA
AAACCTTGTT

48

[
665
TCTCGAATAC
TCTCGAATAC
TCTCGAATAC
TCTCGAATAC
TCTCGAATAC
TCTCGAATAC
TCTCGAATAC
TCT---GCAC

705
GCTAGCCAGA
GCTAGCCAGA
GCTAGCCAGA
GCTAGCCAGA
GCTAGCCAGA
GCTAGCCAGA
GCTAGCCAGA
ACT--CCGGT

AN
745
AAGC-TGAGT
AAGC-TGAGT
AAGC-TGAGT
AAGC-TGAGT
AAGC-TGAGT
AAGC-TGAGT
AAGC-TGAGT
CGGCGCAAGC

R
785
AGCCGGCACT
AGCCGGCACT
AGCCGGCACT
AGCCGGCACT
AGCCGGCACT
AGCCGGCACT
AGCCGGCACT
GGCAGTCACC

TTAATGATCC

T
865
ATTGTTCAT-
ATTGTTCAT-
ATTGTTCAT-
ATTGTTCAT-
ATTGTTCAT-
ATTGTTCAT-
ATTGTTCAT-
ACGACTTTTA

[ .

675
CGCATTAA-A
CGCATTAA-A
CGCATTAA-A
CGCATTAA-A
CGCATTAA-A
CGCATTAA-A
CGCATTAA-A
AGCAGAGGCA

715
ACAGCCGTAC
ACAGCCGTAC
ACAGCCGTAC
ACAGCCGTAC
ACAGCCGTAC
ACAGCCGTAC
ACAGCCGTAC
TCGTCCGCTC

T |
755
GTTCAGCCTC
GTTCAGCCTC
GTTCAGCCTC
GTTCAGCCTC
GTTCAGCCTC
GTTCAGCCTC
GTTCAGCCTC
GCCGAAGCGC

[
795
ACTGATGAAC
ACTGATGAAC
ACTGATGAAC
ACTGATGAAC
ACTGATGAAC
ACTGATGAAC
ACTGATGAAC
GCAAGAGTCA

T
835
CTTTTCAGAG
CTTTTCAGAG
CTTTTCAGAG
CTTTTCAGAG
CTTTTCAGAG
CTTTTCAGAG
CTTTTCAGAG
TTCCGCAGGT

T |
875
CGTTTACCGC
CGTTTACCGC
CGTTTACCGC
CGTTTACCGC
CGTTTACCGC
CGTTTACCGC
CGTTTACCGC
CTTCCTCTAA



Tablo 7. ( Devam)

ARSIN 3

DEREPAZARI 4

FINDIKL176

GIRESUN 7

GURESEN_1

SARP_2

SURMENE_2

L.delicatula JF719822.1

ARSIN 3

DEREPAZAR174

FINDIKLI 6

GIRESUN_7

GURESEN_1

SARP_2

SURMENE_2

L.delicatula JF719822.1

[ .

885
ACATCTAGAC
ACATCTAGAC
ACATCTAGAC
ACATCTAGAC
ACATCTAGAC
ACATCTAGAC
ACATCTAGAC
ATGATCAAGT

P |
925
CGTTAATGAT
CGTTAATGAT
CGTTAATGAT
CGTTAATGAT
CGTTAATGAT
CGTTAATGAT
CGTTAATGAT
CGTGGATGCG

[ -

895
ACCGCTTCTT
ACCGCTTCTT
ACCGCTTICTT
ACCGCTTICTT
ACCGCTTCTT
ACCGCTTCTT
ACCGCTTICTT
TTGGTCATCT

[
935
CCTTCCGCA
CCTTCCGCA
CCTTCCGCA
CCTTCCGCA
CCTTCCGCA
CCTTCCGCA
CCTTCCGCA
GCCTCCGCG
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[
905
GCGTTATAAA
GCGTTATAAA
GCGTTATAAA
GCGTTATAAA
GCGTTATAAA
GCGTTATAAA
GCGTTATAAA
TTCCAGCAAC

[ .

915
ACACAAAATA
ACACAAAATA
ACACAAAATA
ACACAAAATA
ACACAAAATA
ACACAAAATA
ACACAAAATA
AT-CGGAGAC



OZGECMIS

Yunuz CEBIR 1970 yilinda Rize ili Kalkandere ilgesinde dogdu. Ilkogrenimini
Yolbas1 Ilkokulu’nda (Rize), orta okulu Yolbas1 Orta Okulu’nda, lise dgrenimini ise
Rize Lisesi’nde tamamladi. 1990 yilinda 19 Mayis Universitesi Egitim Fakiiltesi
Biyoloji Ogretmenligini kazandi. 2012-2013 6gretim yilindan beri Recep Tayyip
Erdogan Universitesi Fen Bilimleri Enstitiisii Biyoloji Ana Bilim Dali’nda yiiksek lisans
egitimi yapmaktadir. Yunuz CEBIR, 1996-1998 yillar1 arasida Sinif Ogretmeni, 1998-
2007 yillar1 arasinda Biyoloji Ogretmeni, 2007-2013 yillar1 arasinda Milli Egitim
Miidiirliigii Ar-Ge Birimi ve 2013-2015 Aile Sosyal Politikalar [1 Miidiirliigii

koordinesinde yiiriitiilen “Goniil Elgileri Projesi” ‘nde halen calismaktadir. Evli ve 3

cocuk babasidir
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