OZET

Bor (B) elementi, bitkiler i¢gin vejetatif ve generatif gelisme evrelerinde 6nemlidir.
Bitkilerin gelisim siireci ve yasami i¢in gerekli olan dogal metabolik aktivitelerini
devam ettirebilmeleri i¢in gerekli olan bir mikro besleyici esansiyel elementtir. Bor
elementinin eksikliginde veya asir1 bor aliminda bitkilerde metabolik rahatsizliklar
olustugu bilinmektedir. Son zamanlarda artan bor stresi 6nemli bir abiyotik bir stres
olarak dikkat c¢ekmektedir ve yiiksek bor konsantrasyonlarmmin siklikla tuzlu
topraklarda bulunmasi bor stresi ile kombine tuz stresinin arastirilmasinin bitkiler igin
oldukca kritik yanitlar verecegini disiindiirmektedir. Tuz akiimiilasyonu, iyon
toksisitesi, mineral dengesindeki bozulmalar, membran gecirgenliginin degigsmesi ve
kararsizlagsmasi, azalan fotosentez ve enerji metabolizmasindaki degisimler gibi
bitkinin hayatta kalmasi i¢in gerekli olan metabolik aktiviteleri etkilemektedir.
Tiirkiye’de ¢orak ¢imi ismiyle adlandirilan Puccinellia distans tiirii hem tuzlu hem de
yiiksek konsantrasyonda bor iceren topraklarda rahatlikla yasayabilmektedir.
Puccinellia distans, bor elementi igin yiiksek miktarda akiilimiilasyon kapasitesine
sahip olan hiperakiimiilator bir halofit bitkidir. Yiiksek oranda bor ve tuz igeren

topraklarda metabolik faaliyetlerini aksatmadan yasayabilmektedirler.

Bu sebeple gergeklestirilen bu tez calismasinda amacimiz, monokotiledon bitkiler i¢in
uygun bir model organizma olabilecegi 6ne siiriilen, yiiksek tuz ve bor stresine direng
gosteren, hiperakiimiilator bir bitki olan Puccinallia distans bitkisi kullanilarak
bitkilerin tuz ve bor direncine katki saglayan molekiiler yolaklarinin aydinlatilmasidir.
P. distans bitkileri ¢imlenme asamasimin ardindan 2 haftalik fideler noksanlik/B0
(0uM), kontrol/B1 (30uM) ve yiiksek seviyede/B2 (4mM) olmak iizere 3 farkli bor
dozu uygulanmistir. Bor uygulamalariyla es zamanli olarak NaCl uygulamasi da
baglatilmistir. Noksanlik/TO (OmM), kontrol/T1 (100mM), yiiksek tuz/T2 (250mM)
NaCl uygulamasmna 30 giin silireyle maruz birakilmistir. Stres uygulamasinin

sonrasinda bitkilerden total protein izolasyonlar1 yapilarak -80 °C’de saklanmiglardir.

Farkl1 konsantrasyonlarda bor ve tuz uygulanan Puccinellia distans bitkilerinden izole
edilen proteinlerin iki boyutlu jel elektroforezi analizleri yiiriitiilmiis olup elde edilen
jeller PDQuest™ (Bio-rad ABD) yazilim araciyla analiz edilmis ve normalizasyon
sonrasinda 9 jel lizerinde toplam 2088 protein spotu saptanmistir. En ¢cok protein spotu,

282 spot ile Bor ve tuz noksanlik (BOTO) kosullarinda yetistirilen bitkilerden elde
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edilen ait jellerde saptanmistir. En az protein spotu ise B noksanlik ve yiiksek tuz
(BOT2) kosullarinda yetisen bitkilerden izole edilen proteinlerin iki boyutlu jel
elektroforezi Orneklerinde saptanmistir. Saptanan 2088 spot arasindan bor
konsantrasyonundaki degisimler baz alinarak PDQuest Advanced programu ile analiz
edilmis ve istatistiksel olarak anlamli artis veya azalig gosteren 28 spot belirlenmistir.
Jellerden kesilen spotlarin igerisinde bulunan proteinlerin metal iyonlariyla olan
etkilesimleri incelenmistir. Bu incelemeler 1518inda segilen 28 spottan 17 tanesinin
ylzeyinde Bor iyonlarma ait emisyonlar saptanmis ve analizlerde bu spotlar

kullanilmastir.

Sonug olarak bu tez ¢alismasinda Puccinellia distans bitkisinde bor ve tuz artisina
bagli olarak degisiklik gdsteren proteinler gosterilmistir. Elde edilen sonuglar,

kombine stres uygulamalarindan elde edilen sonugclar ile karsilagtirilarak tartigiimistur.
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ABSTRACT

Boron (B) element is important for plants in vegetative and generative development
stages. It is a micronutrient essential element necessary for plants to maintain their
natural metabolic activities necessary for their development process and life. It is
known that metabolic disturbances occur in plants due to deficiency or excessive
intake of boron element. Recently, increasing boron stress has attracted attention as an
important abiotic stress, and the presence of high boron concentrations in salty soils
suggests that investigation of salt stress combined with boron stress will give highly
critical responses for plants. Salt accumulation affects metabolic activities necessary
for plant survival, such as ion toxicity, disruptions in mineral balance, altered and
destabilized membrane permeability, reduced photosynthesis, and changes in energy
metabolism. Puccinellia distans species called the alkali grass in Turkey can live
comfortably in both salinity and boron containing high concentrations. Puccinellia
distans is a hyperacumulatory halophyte plant with high accumulation capacity for
boron element. They can live in soils which include high boron and salt without

disturbing their metabolic activities.

For this reason, our aim in this thesis study is to elucidate the molecular pathways of
plants that contribute to salt and boron resistance by using the hyperacumulative plant
P. distans, which is suggested to be a suitable model organism for monocotyledonous
plants and is resistant to high salt and boron stress. After the germination stage of P.
distans plants, 3 different boron doses were applied to the 2-week-old seedlings as
deficiency / BO (OuM), control / B1 (30uM) and high level / B2 (4mM).
Simultaneously with boron applications, NaCl application has also been initiated.
Deficiency / TO (OmM), control / T1 (100mM), high salt / T2 (250mM) NaCl
application for 30 days. After the stress application, total protein isolations were made

from the plants and stored at -80 °C.

Two-dimensional gel electrophoresis analyzes of proteins isolated from P. distans
plants treated with different concentrations of boron and salt were carried out, the gels
obtained were analyzed with PDQuest ™ (Bio-rad USA) software and after
normalization, a total of 2088 protein spots were detected on 9 gels. The most protein
spots were detected in the gels obtained from plants grown under Boron and salt

deficiency (BOTO) conditions with 282 spots. The least protein spot was detected in
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two-dimensional gel electrophoresis samples of proteins isolated from plants grown
under B deficiency and high salt (BOT2) conditions. Based on the changes in boron
concentration among the detected 2088 spots, they were analyzed with PDQuest
Advanced program and 28 spots that showed a statistically significant increase or
decrease were determined. The interactions of the proteins in the spots cut from the
gels with metal ions were investigated. Emissions of boron ions were detected on the
surface of 17 of the 28 spots selected in the light of these investigations and these spots

were used in the analysis.

As a result, in this thesis study, proteins showing changes due to the increase in boron
and salt were shown in Puccinellia distans. The results obtained are compared with

the results obtained from combined stress applications and discussed.
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