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CCDC124 (Coiled-coil-Domain-Containing protein124) geni DNA dizisi 

   

tir.  olan bu tez 

 Ccdc  

ilk defa 

 Q- mi Ccdc124 proteininin 

erek er benekler ve 

  

er beneklerle Ccdc124 proteininin ortak konumlanma 

tir. 

G3BP1, TIA-1

deneyler sonucunda Ccdc124 proteini 

ortak konumlanma 

benzer konumlan  tespit edil . Bu nedenle Ccdc124

mektedir. Kanser 

  Ccdc mRNA ifade 

  adrenal bez, over, 

endometriyum  s

over 

, endometriyum ve over 

 

 

Anahtar Kelimeler: Coiled-Coil Domain124 (Ccdc124) n, 

stres gra er benek, HERC2, GCN1. 
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SUMMARY
 
 

Bioinformatics studies based on analysis of CCDC124 (Coiled-coil-Domain-

Containing protein124) gene DNA sequence indicated that this protein has RNA 

binding potential. This thesis aimed to show that Ccdc124 is a RNA-binding protein 

by using immunoprecipitation and sequencing methods, and possible RNA targets 

were listed for the first time.  HERC2 and GCN1 RNAs, presented in the target list, 

were validated through the Q-PCR method. After determining the possible RNA 

targets of Ccdc124 protein, nuclear speckles and stress granules were examined 

RNA content. With immunofluorescence method, it was determined that Ccdc124 

protein was colocalization with nuclear speckles marked with SC35. However, such 

positioning was not detected when Ccdc124 targeted the CRISPR/Cas9 system was 

used. Moreover, to determine the relationship between stress granule formation and 

Ccdc124 protein, G3BP1, TIA-1, HNRNPA1, PABPC1 were used as markers of stress 

arsenite) conditions were examined. The results indicated that although Ccdc124 

protein colocalized with some stress granule markers, it was not observed for all stress 

granules. Therefore, it was thought that Ccdc124 is not a protein found in all stress 

granules in general; yet, it located in stress granules depending on the cell types and 

special conditions. Also, the results showed that Ccdc124 mRNA expression levels 

remarkably increased in bladder, esophagus, thyroid gland, adrenal gland, ovarium and 

endometrium cancers in comparison between cancer tissue samples and normal tissue 

samples. Furthermore, immunohistochemical methods were used in the selected 

tissues (endometrium, ovary, and urinary bladder), and Ccdc124 protein expression 

was identified as high in endometrium and ovarian cancer tissues as compared to 

normal tissue samples. 

 
 

 

Key Words: Coiled-Coil Domain124 (Ccdc124), RNA binding protein, stress 

granule, nuclear speckle, HERC2, GCN1. 
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1.  

 

e bir

[Web 1, 2018].  

b   

i  temel 

basamaklardan biri   

 nin 

transkripsiyonel  

olan s -sarmal- -i -124 (Coiled-coil domain containing-124; Ccdc124) 

proteinin interfaz, profaz, metafaz evrelerinde sentrozomda, sitokinez evresinde ise 

orta cisimde konu

[Telkoparan vd., 2013].  zamanda b

sitoplazmik 

bulgular da mevcuttur [Telkoparan, 

2013], [Arslan, 2015]. Y yoinformatik analizler ise 

 

 hedefleyen proteinlerin translasyon ve  gibi RNA 

biyogenezinde , post- zeyde RNA 

 kanserle 

[Kim et al., 2009], [Kechavarzi and Janga, 2014]. 

O bir protein olarak Ccdc124 proteininin 

nedeniyle ka  

olabilece . 

 

1.1.   

 

 124 (Coiled-coil-Domain-Containing 

n RNA 



2 

 

 bulundurularak, Ccdc kanser 

  tespit edilmes r. 

proteininin tanmaya 

 r seviye

ir. 

 RNA biyogenezinde 

 analizler sonucunda RNA 

in 

ve kanser  

ise ilk defa 

Ccdc124 proteininin 

 

 olarak transfekte  

RNA ile  

sekanslanarak 

 len GCN1 ve HERC2 mRNA

ait bulgular ise RNA ile   - .   

Proteinlerin   konumlanm n 

da proteinlere ait biyo  m 

 interfaz, profaz ve metafazda 

 Ccdc124 

proteininin bu te  

 immunofloresan boyam  

n     benek 

irken, stres durumunda ise proteinin  

 

 

tedir. 

nin RNA seviyesindeki 

 

-



3 

 

istatistiksel olarak d  Analizler sonucunda adrenal bez, 

over kanserlerinde Ccdc124 

mRNA  Bu 

over, 

ise Ccdc124 protein ifadesindeki 

 sonucunda 

endometriyum ve over rotein ifadesinde 

irken, dokulara ait epitel  

Ccdc124 protein ifadesine ai  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

2. COILED-COIL DOMAIN CONTAINING 
PROTEIN 124 (Ccdc124)  
 

2.1.   

 

S -sarmal- - -124 (Coiled-coil domain containing-124, Ccdc-124) 

proteini ilk olarak 

 olup, 223 amino asit uzun olan bu 

proteinin 

bulunma  bilinmektedir [Kent et al., 2002], [Telkoparan, 2013].  

 CCDC124 geni 

 

176 aminoasitten 

 da ], [Lee 

et al., 2012]. 

Kromozomda 19p

cDNA

5

iki varyant  nda Zhou ve 

 

 [Zhou et al., 2013]. Biyoinformatik 

analizler ise Ccdc124 proteininin 

(CK II) ve Polo-benzeri-kinaz I (Plk 1) prote

 

[Jakobsen et al., 2011].  bir 

Ccdc124 

proteininin  fakat sitokinez 

 ikili maya hibrid 

yle ise Ras Guanine Exchange Factor 1B 



5 

 

[Telkoparan, 2013]. 

in 

tir [Telkoparan, 2013].  Bu   

yla ise Ccdc124 proteininin fazla ifadesinin 

 ve 

proteinin N ucunda yer alan ilk 64 aminoasidin sentrozomda konumlanmada 

  e   [Arslan, 2015].  

bir 

 ise RRBP1, NOP56, SRP72 gibi proteinlerin 

et al., 

u 

deneyler 

et al., 

e meydana 

 listelen  Wang ve 

 124 

proteininin ribozom ribozomun 

cryo-elektron mikroskobisi deneyleriyle 

 [Wells et al., 2020].  in Lso2 

gibi , 40S ve 60S ribozom alt 

birimlerine 80S  stabilize ediyor 

olabi   

Photoactivatable-Ribonucleoside-Enhanced Crosslinking (PAR-CL) metodu 

ve

t

et al., 2012], 



6 

 

[Beckmann et al., 2015]. Ccdc124 proteini h ) 

edilen proteinlere ait listed  

0.65 (>0.5 R

[Zanzoni et al., 2013]. 

 

 
 

lgesi 
olarak tahmin  

 

deneylerle ise plasentada proteine 

ait her iki izoformda , beyin, over

Ccdc124 proteinine ait ifade s  [Telkoparan, 

2013].  

 



7 

 

2.2. Biyoinformatik

 

Biyoinformatik analizl

biri de proteinin sa

analizidir [Holehouse et al., 2017]. Ccdc124 p k 

CIDER analiz  amino asit (K, R, D, E, H) 

bulunduran Ccdc124 proteininin  

. Ccdc124 proteinine ait CIDER 

analizi sonu  [Web 4].  

 

  
 

ine ait CIDER analizi sonu

 
 

SPOT in silico analizlerle 

 (intrinsically disordered regions, 

IDRs) ne  p



8 

 

na il elektron mikroskobisi verileri de bu tahminleri 

desteklemektedir [Hanson et al., 2017], [Web 5]. Ccdc124 protein 

 

alan grafikte k n ise bu 

.     (rASA) 

 

 

 

il 2.3 SPOT analizi. 
 a) rafik. b) Ccdc124 

steren (SPOT) analizi.  
 

 Ccdc124 proteininin 

bulun  [Holehouse et al., 2015].  

Pro

DisoRDPbind 

 [Peng ve Kurgan, 2015]. 

 



9 

 

 
 

 
DisoRDPbind  

 

konu nformatik analizler de 

 PSORT 

], [Web 3].  
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3. 
MEMBRANSIZ  KANSER 

 
 

       ununda bulunan genlerden sadece 20,000-25,000 genin (insan 

genomunun ) prot  

  [International Human 

Genome Sequencing Consortium, 2004]. Embriyonik 

bi ik y  

ifadesindeki ve e 

 Bu esnek ve dinam  ise 

b

 anabilmektedir. Bu 

 

 

3.1.  

 

, miRNA ve noncoding 

RNA metab  [Ghigna, 2015]. 

 

Tr , 

dinamik bir  

proteinler  

 



11 

 

 
 

 
 

 

r

adasyondan, konumlamaya, stabiliteden  

 [Singh  ve 

, 2015]. 

 protein (hnRNP), poli 

 

 

mRNA lardaki -metilguanozin (m7G)  veya enozin (polyA) kuyruk 

[Singh et al., 2015]. 

  

 



12 

 

mikroarray (RIP-Chip veya sekanslama (RIP-seq) ile RNA hedeflerinin 

RNA-  

-CLIP, par-CLIP, HITS-CLIP, vb  ve 

[Ule et al., 2003], [Danan et al., 2016], [Jangi et al., 2014], [Licatalosi et al., 2008]. 

 zama

 m

RRE dizileri RNA hedef dizilerinin analiz edilerek tespit edilmesini takiben 

 

da 

 

r. Apoptotik yolaklarda rol oynayarak 

 intronik kodlanmayan RNA olarak bilinen FAS 

antisense RNA (FAS-AS1)  ve kaspaz 2 (Caspase 2, CASP2)  

 (RNA Binding Motif Protein 5, RBM5) proteini bu 

 [Sehgal et al., 2014], [Fushimi et al., 2008], [Silva et al.,2015]. 

A -  

 ve -onkogen c (proto-oncogen c, Src)  tirozin fosforilasyonuyla 

Sam68 proteinin 

 dir [Paronetto et al., 2007], [Bus`a 

et al., 2007], [Silva et al., 2015].  

iRNA, noncoding RNA gibi geri besleme 

[Ghigna, 2015]. RNA 

 

 



13 

 

3.2. Kanser M  H Stres  

  

erinde stres yaratarak 

[Patel et al., 2011], [Halliwell, 

2007], [Velichko et al., 2015], [Petrova et al., 2016].  

b  

(eukaryotic initiation factor 2, eIF2)  eIF2 

proteininin  nin  ile aktive edilen 

proetin kinaz (dsRNA-activated protein kinase, PKR), PKR benzeri endoplazmik 

retikulum kinaz (PKR-like endoplasmic reticulum kinase, PERK), 

heme-regulated initiation factor-  HIR) ve genel 

 (general control nonderepressible 2, GCN2) olmak 

et al., 

eIF2 nin seri  fosforillenmesi 

dir. eIF2 G

) formasyonu 

 translasyon  Translasyonda meydana gelen bu 

 

Stres durumund se, 

 bir cevap 

 ). 

ne dair ilk bulgular ise 

mayalarla y  Saccharomyces cerevisiae 

deneyler, sonucunda  

genel  (general control nonderepressible 4, 

GCN4)  mRNA translasyon [Mueller ve 

Hinnebusch, 1986] -360 

ng frame, 

 

 

n
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inhibisyonu [Mueller ve Hinnebusch, 1986].  

-

tma (reinitiation) ile de 

 [Abastado et al., 1991], 

[Hinnebusch et al., 1997]. 

Meme

transkri   

(activating transcription factor 4, ATF4) protein ifadesinin 

 ATF4 

l makta 

 ATF4  

aminoasitlik pozitif etkileyen element (positive-

 ise 

 anslasyonunu inhibe eden 59 aminoasitlik 

bir peptid dizisi sentezlenmektedir [Vattem ve Wek, 2004]. ise 

 ise 

translasyonunun A

 

eIF2-

ATF4 ektedir [Vattem ve Wek, 2004], [Young ve Wek, 

2016]. endoplasmik retikulum (ER) stresinde 

/GADD153 (C/EBP homologous 

protein/ DNA damage-inducible gene 153)  ifadesi 

(activating transcription factor 3, ATF3) 

Jiang et al., 2004], [Harding et al., 2000], [Wek et al., 2006].   

e 

3.2 e  

otofaji 

 



15 

 

 
 

3.2  

 

Stresi 

 

enlerinden biri aminoasit ya da protein 

Homo 

sapiens 

n, treonin, triptofan, valin 

gerekli olan glutamin ve tirozin 

Reeds, 2000]. 

sonucu Rapamisin kompleks 1 mekanik hedefi (mechanistic Target of Rapamycin 

Complex 1, mTORC1) ve GCN2 

bilinmektedir [Gallinetti et al., 2013]. 

 mekte

et al., 2017], [Wek et al., 

t 

 maru

bilinmektedir [Yang et al., 2000], [Deng et al., 2002]. 

metiyonin/ sistein ya da tirozin gibi gerekli aminoasit 

 



16 

 

[Palmisano et al., 

2012]. 

t 

tRNA nin HisRS (histidil-tRNA sentetaz) ile homolo

birimine Diallinas ve Thireos, 1994], [Wek et al., 1995]. 

GCN2  882 ve 887 

 yi fosforile etmektedir 

[Romano et al., 1998]

ptasyon tepkisi ortaya 

de ise ATF4 geninin ifadesi 

 [Gallinetti et al., 2013] 3.2). 

sit ve glukoz 

-ATF4-as ak kanser 

 

 

tresi 

 

k stre

, r 

Drosophila busckii  

de . 1973 

 analizleri 

et al., 1974]. 

si 

ba

proteinleri dir [Lindquist, 1986]. 

 

k 
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HSP lerin 

et al., 1998], [Kamal et al., 2004], 

[Graner et al., 2007]. 

apoptoz 

direnci konusunda rol alan bu proteinler

 

 

3.2.3. Oksidatif Stres 

 

Oksidatif stres 

gelen stres olarak Reuter et al., 2010]. 

verien reaktif o  ve 

antioks

 

zisini 

 [Davies ve 

Goldberg, 1987], [Dahl et al., 2015], [Barzilai ve Yamamoto, 2004].   

  ilk 

oksijenaz aktivitesinde hem de 

Lee ve Ho, 1995]. 

bu ajan  

 

 [Lee et al., 2005]. Sodyum arsenit 

ilgili  

os



18 

 

deneylerde  aktive 

olarak  [Lu et al., 

2001], [McEwen et al., 2005]. 

nun 

 

le olarak eIF2 etmesidir [Sun 

et al., 2017]. Aktive olan -

 

3.3  

 

 

 3.3:  
 



19 

 

3.2.4. Viral Stres  

 

 

-oligoadenilat sentetaz ve Mx 

(interferon-induced GTP-binding protein) gibi interferonla etkin hale gelen genlerin 

-stranded (ds) RNA-dependent protein kinase (PKR) proteinin de 

2008]. PKR proteinin aktive 

 51 den 

 ise guanine nucleotide 

exchange factor e 4

infeksiyonunda Al-khatib et al., 2003], 

[Noguchi et al., 2001], [Gorchakov et al., 2004]. 

 

 

4  

 

  ise viral 

 [Ortiz et al., 2016]. B

res gra inhibisyonu, 

  fosforilasyon inhibisyonu gibi 
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[Onomoto et al., 2014]. 

 

 

RSV) 

infeksiyonunda RasGAP SH3 domain-binding protein 1 (G3BP1) ve T-cell 

 

 

sel ya
durumu. 

 

  Genetik Materyal 
Zarf 

Bulundurma  
 

DNA 

 

dsDNA 

Var Var   
 

Yok Vaccinia vir s 

Yok 
Var   

Yok Adenovir s 

ssDNA Yok 
Var   

Yok   

  

RNA (+) 

  

Yok 
 Poliovir s, EMCV 

RNA  Yok Mengovir s, TMEV 

 
Var  

 
Sindbis vir s, SFV, HCV, 

 

  Yok  

  

RNA (-) Var 

Var  VSV  

  

Yok  vir s, Influenza vir s, Sendai 

vir s, k v   

  
RNA (+/-)  

Var Reovir s 

  Yok Rotavir s 

  
RNA(+) via DNA Var 

Var   

  Yok   



21 

 

Kanser ve viral 

  dsRNA enfeksiyonu sonucu 

ndan bahsedilmektedir [Mounir n

ise et al., 2014]. 

 

, ndan veya inaktive 

kolon, melanoma, 

meme 

et al., 2009], [Mounir et al., 2009], [Roh et al., 2005], [Terada et 

al., -kB n

 PKR proteinin 

 PKR/eIF2/NF-

de bu . 

 

3.3.Kanser Met  

 

Bu esne

 

Cajal body, PML  body (promyelocytic leukaemia body), Polycomb body,  

 speckle)  bulunurken, sitoplazmada ise -

e tedir. 

Kanserle 

yapan Speckle-Type Poz Protein (SPOP) proteininin meme, prostat, endometriyum 

nin pankreas 

kanseri tedavisind et al., 2019]. 
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3.3.1.  Benekler 

 

en ifadesinin 

  

  

  anmalardan biri olan 

ve   r 

 

Santiago Ramon y Cajal , 

  

 (hiyalin topaklar) [y Cajal, 1910], [Lafarga, 2009]. 

 RNA 

J. Swanson 

Beck benek 

(speckle) kelimesiyle betiml  [Swift, 1959] [Beck, 1961]. 

 

[Spector ve Lamond, 2011]. Bu 

Smith (Sm)  sonucunda ise U1, U2, U4, U5 

ve U6 gibi lerin (small nuclear ribonucleoprotein, 

snRNP lerin)  [Lerner et al., 1981], 

[Spector et al., 1984].  G  ise  benekler, da 

 b k (splicing) benekleri olarak da 

. 

 protein bu alanda  

,  eer beneklerin 

larda ,  

da ise    

yer alm  

, transkripsiyonu takiben 

 

[Girard et al., 2012]. 
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le  beneklerin interfaz 

-

 

beneklerin 20-

rla ise  

 

 beneklerde  

S (WW Domain 

Containing Adaptor With Coiled-Coil, WAC) ve in CTR9 

(RNA polymerase-associated protein CTR9) gibi epigenetik kontrolde rol oynayan 

proteinler; serin/treonin-protein kinaz 1 ( serine/threonine-protein kinase 1, SRPK1), 

 1 (Dual specificity protein kinase 1, CLK1), glikojen sentaz 

kinaz 3 beta (Glycogen synthase kinase 3 beta, GSK3B), Serin / treonin-protein kinaz 

PRP4 homologu (Serine/threonine-protein kinase PRP4 homolog, PRPF4B) gibi 

kinazlar ve (Nuclear inhibitor of protein 

phosphatase-1, NIPP1) gibi fosfotazlar  da 

 [Hernandez et al., 2004], [Saitoh et al., 2004], [Keshwani et al., 2015], 

[Trinkle-Mulcahy et al., 1999], [Corkery et al., 2015], [Galganski et al., 2017]. Bu 

durum, ilgili  ile ilgi

 

  beneklerde konumlanan proteinlerin gen ifadesi 

3.5 e nlemelerde direk ya da indirek 
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l 3.5:  beneklerde 
 

 

la

nden 

TREX kompleksi (TRanscription-EXport complex)   beneklerde 

 beneklerin 

mRNA

 [Wang et al., 2018]. 

N klee

serin/arjinin  2 (Serine/arginine-rich splicing 

factor SC35, SRSF2) gelmektedir. Bu antikor fosforile haldeki serin ve arjinince 

zengin proteinleri  

  

    kapasitesine sahip 

ol  nedeniyle RNA-

-

 

RNA biyogenezi  beneklerde 

konumlanan protein ifadelerine  gibi  
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alternatif  

bilinmektedir [Venables, 2004]. Bu proteinlerden 

lemesi,  stres ve 

serin/arj 1 

(Serine/arginine rich splicing factor 1, SRSF1) 

meme pankreas 

kanserlerinde proto onkogen gibi bir rol oynuyor ola

[Karni et al., 2007], [Gout et al., 2012], [ et al., 2015], [Sheng et al., 2017]. 

meme kanseri tip 

(Breast cancer type 1 susceptibility protein, BRCA1) ifadesine 

over ve meme 

bilinmektedir. BRAC1 genindeki mutasyonlarla meme 

dan pozisyonel 

et al., 

1994]. meme ve over  ve tedavisi 

n olarak  

 

 

 

 

defa 

 

memelilerde, mayalarda, Drosophila da ve bitkilerde [Collier 

and Schlesinger, 1986], [Nover et al., 1989], [Kedersha et al., 1999]. 

stres sonucu ve eIF2-GTP-tRNAiMet unun 

g ni takiben  

R 

ve TIA-1 -

bildi

ol  [Gilks et al., 2004]. 
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emelilerde TIA- taksin 2 (ATXN2) 

proteinlerinin de stre da 

et al., 2016]. 

spektrometresi analizlerinde  ml  ve 

protein modelleyici  tespi

 

body i larak birbirlerine 

-

a

 et al., 2014], [Jain et 

al., -

-

et al., 3.6 a yer   
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3.6 -body 
 

 

zamanda t idir. 

-protein, protein-
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4.  

 

4.1. Materyal 

 

4.1.  

 

, 

belirgin 

 

proteininin -/-, HCT 116 p53-/- 

Ccdc124 CRISPR/C

kleri ve doku panellerinin r. 

 

4.1.1.1. HeLa 

 

HeLa h ,  Henrietta Lacks  isimli 31  bir 

insan servikal kanseri h

George Otto Gey  

 

 

 

4.1.1.2. HCT 116 

 

dan homolog rekombinasyonla p53-/- 

Crispr -/- 

[Bunz et al., 1998]. 
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4.1.1.3

 

Ccdc124 proteininin cDNA 

Q- n Origene  

kanser doku panelleri kulla

 

 

Tablo 4.1: Ccdc124 ifadesinin 
paneller. 

 

 
 

 

 

MARKASI 

 

KATALOG 

NUMARASI 

Ovarian Cancer Tissue qPCR Panel III Origene HORT 303 

Cancer Survey cDNA Array Origene CSRT 303 

 

over 

 

1 adet II, 3 adet IIIA, 6 adet IIIB, 12 adet IIIC, 1adet III,1 adet IV evresindeki kanserli 

 

kuyucukta 2-3 n -20o

 

 

4.1.1.4 Doku Paneli 

 

Ccdc124 protein seviyesi ifadesinin k

i  ise Biomax 

mesane, over ve endometriyum .  Panellere ait 
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i
paneller. 

 

 

 

MARKASI 

 

KATALOG 

NUMARASI 

Urinary bladder tissue array 

  

Biomax BL1002a 

Endometrioid carcinoma tissue array Biomax  UT501a 

Ovarian carcinoma tissue array Biomax OV485 

 

40 kanserli 

dokuya ait  dublike olarak bulunurken, endometriyal doku kanser 

over kanser panelinde 

ise 

 

Soylu ile 

de bulundurularak 

 

 

 

 

  Dulbecco's Modified Eagle Medium (DMEM)    

       4.5g/L 

D- DMEM, %10 fetal serum eklenerek haz

3 .   
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Tablo 4.3: DMEM 
 

 
 

Antibiyotik 

Antibiyotik 

konsantrasyonu 

Hela (WT) Penisilin/Streptomisin 0.1 g/ml 

HeLa (GFP) Genetisin 0.6 g/ml 

HeLa (Ccdc124-GFP) Genetisin 0.6 g/ml 

 

 Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12 (DMEM/F-12)  

HCT116 p53-/- ve HCT116 p53-/- Ccdc124 Crisper/Cas9 

-12 besiyeri, %10 fetal serum ve 0.1 g/ml 

penisilin/streptomisin eklenerek  

 

 Tripsin  

  bir enzimdir. 

- de saklanan enzim, tripsin-etilendiamin 

tetraasetik asit  

 

  PBS  

 

 

    

e besiyeri, 

 steril olarak +4 o  
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4

 

  Liziz Tamponu   

Son konsantrasyonda 500 mM Tris (pH=8), 250 mM NaCl, %1 NP40 ve 1X 

2

 

 

 

 

   

Tris tamponu, SDS ve % 40 akrilamid ddH2

alan oran r (Tablo 4.4 ve Tablo 4.5). %10 APS and 

 

 

Tablo 4.4 . 
  

                                      12% 

 1 2 4 
1.5 Tris HCl pH 8.8 1250 2500 5000 
ddH2O 2175 4350 8700 
40% Acryl/bis 1500 3000 6000 
25 % SDS 20 40 80 
10% APS 50 100 200 

  TEMED 5 10 20 

  

Tablo 4.5  
 

 4% 

 1 2 3 4 

0.5 Tris HCl pH 6.8 1250 2500 3750 5000 

ddH2O 3175 6350 9525 12700 

40% Acryl/bis 500 1000 1500 2000 

25 % SDS 20 40 60 80 

10% APS 50 100 150 200 

TEMED 5 10 15 20 
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  5X 

15.1 g tris, 95 g glisin, 50 ml 10% SDS ddH2  

 

  Transfer Tamponu, 10X  

30.3 g tris ve 144 g glisin ddH2

2O ile 1X olacak 

klenerek 4  

 

  TBS, 10X  

12.1 g tris ve 87.6 g NaCl 1 L ddH2

 

 

  TBS-T  

 0.1 tween-20 eklenerek 

 

 

  1.5 M Tris-HCl, pH 8.8  

200ml ddH2   pH 8.8 olacak ilde 

 

 

  0.5 M Tris-HCl, pH 6.8  

200ml ddH2 121.1 g tris 

hidroklorik asit (HCl) ve sodyum hidroksit (NaOH) 

  

 

  APS  

2O  taze 

 -20   

 

    

Son konsantrasyonu 100 mM -mercaptoethanol, %2 SDS, 62.5 mM Tris-HCl 

 mesinde 
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4.1.5. RIP 

 

 RIP Liziz Tamponu 

bufferdan   protein inhisyon kokteyli ve  RNase 

 

 

 RIP Immunoprecipitation Tamponu 

de  0.5 M EDTA ve  RNase 

 

 

 Proteinase K Tamponu 

Toplam hacim  11  R  

 10% SDS ve  Proteinase K  

 

4.1.6. PCR ve Q-PCR  

  

in  ait 

bilgiler Tablo 4.6 a  

 

Tablo 4.6   
 

Reaksiyon 
 

 

33 ul 

Taq buffer 5 ul 

MgCl2 4 ul 
dNTP 2 ul 
Reverse primer 2 ul 

Forward primer 2 ul 

cDNA 1 ul 

Taq DNA polimeraz 1 ul 
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Q-PCR 

7 de  

 

Tablo 4.7: Q-  
 

  

Maxima cyber gren 12,5 ul 

Forward primer 1 ul  (0.4 uM) 

Reverse primer 1 ul  (0.4 uM) 

Water, nuclease free 10.5 ul 

 

4.1.7. Kimyasal Malzemeler 

 

, kitlere, bu kimyasal ve kitlerin 

ki Tablo 4.8  

 

Tablo 4.8 imyasal madde listesi. 
 

 

KATALOG NUMARASI 
2-Mercaptoethanol Aldrich/ M6250 

Bradford Reagent Sigma/ B6916 

FBS Biowest/ S181G 

Akrilamid/bis-  Sigma/ A3699 

Lipofectamin2000 Invitrogen /11668 

Geneticin-G418 Gibco/ 10131 

Bovine Serum Albumin (BSA) Sigma /A2153 

Hidroklorik asit Sigma/ 071102 

High glucose DMEM Gibco/ 41966 

DMEM/F-12 Gibco/ 11320033 

Liqui-gel 37 5 1 MP/ 800804 

 Sigma 24137 

Metanol Sigma/ 34885 

PBS Lonza/ BE17-517Q 

Magna RIP Kit Merck 17-701 

Pen /Strept Lonza/ BE17-16E 

Sodyum arsenit Merck hc72333377 
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Tablo 4 .8 Devam.

Sodyum kloride Sigma/ 13423 

TEMED Sigma/ T9281 

RevertAid RT Reverse Transcription Kit Thermo /K1691 
Tripsin Gibco/15400054 

RNA izolasyon kiti MN 740955.50 

Trizma base Sigma/ T6066 

Tween 20 Sigma/ P1379 

DMSO Merck/ 116743.1000 

Cyber Thermo/ K0253 

Fenol AppliChem/ 141323 

NP40 Sigma NP40S 

Kloroform Merck/102445 

lkol Merck/ 100979.2500 

Blue Loading Buffer Pack BioLabs/ B7703S 

 Sigma/A3678 

 

 

 

ki Tablo 4.9 da  

 

Tablo 4.9 cihaz listesi. 
 

  

Floresan mikroskobu Nikon/ H600L 

FACS BD FACSJazz 

 Heal Force/ Smart cell 

Laminar Flow Cryste 

 Labogene/ ScanSpeed 1580R 

 Dako Link 

( ) / NF400F 

Shaker Labnet/ Rocker 25 

Su banyosu Wisd/ WiseBath 

BioRad 

NanoDrop Thermo/ NanoDrop Lite 

Heat-block Benchwork 

 BioRad/ ChemiDoc XRS+ 



37 

 

Tablo 4.9 Devam.

Konfokal mikroskobu LSM880 

Q- Applied Biosystem/StepOnePlus 

Q-   Stratagene/Mx3000P 

 Biometra/Professional Thermocycler  

 Biorad 

pH metre Mettler Toledo 

Hassas Terazi Sartorius/ BL210S 

Varioskan (Protein Thermo Varioskan Flash 

 Biorad/ SubCell GT 

 FINEPCR/BAE07 

 Biored/ Zoe 

 

4.1.9.Antikorlar 

  

 immunofloresan antikorlara ait 

10

.  

 

Tablo 4.10 antikor listesi. 
 

 KAYNAK  KATALOG 

NO 

WB IF IHC 

Anti  Proteintec 27106-1- 1/100   

Anti  Bethyl A301-835 1/100 1/100  

Anti fare  Sigma A2304 1/500   

Anti   Sigma A9169 1/500   

Anti GFP   Sigma G1544 1/100   

GAPDH an Cell 5174S 1/100   

SC35 Fare BD 556363  1/100  

G3BP Fare Abcam ab56574  1/100  

TIA-1 Fare Santa Cruz sc166247  1/50  

Alexa 555 Fare Cell 4409S  1/500  

Alexa 555  Cell 4413S  1/500  

Alexa 488 Fare Cell 4408S  1/500  

Alexa 488  Cell 4412S  1/500  

Alexa 594 Fare Cell 8890S  1/500  

Alexa 594  Cell 8889S  1/500  
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Tablo 4.10 Devam.

Hoechst  Thermo H3570  1/10000  

Calnexin  Abcam  ab22595 1/100   

Anti Flag Fare Sigma  F3165  1/100  

Ccdc124  Bioss 8083R   1/150 

 

4.1.10. Marker 

 

Western ve agaroz 

1 e  

 

Tablo 4.11  
 

MARKER  

KATALOG NUMARASI 

Protein Marker Thermo/ S26619 

DNA Ladder (1 kb) Fermentas / SM0313 

DNA Ladder (100bp) Fermentas/ SM0321 

 

4.2.   

 

4.2.1.  

 

4  

           

HeLa besiyeri 

 

penisilin/streptomisin veya 0.6 g/ml -/- 

%10 (v/v) FBS, %1 (v/v) penisilin/str -12 besiyeri 

37o
2 muhafaza edilen 

 ortalama 2-  besiyeri ile d

%70-80    
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4 Saklama

 

 

- -

 ml 3

-3 dk 37oC r besiyeri 

-30 ne 

ekilerek 37o
2 . 

dondurularak 

 -  saklanarak 

. 

 

4  

 

Deneyd HeLa  transfeksiyonu 

ve GFP-Ccdc124 ifade eden plazmidler 

  

 ise HCT p53-/- olan ve Crispr/Cas

ifadesi   Flag-HNRNPA1 ve Flag-PABPC1 ifade eden 

 

 

4.2.2.1. Eldesi 

 

HeLa 

pEGFP-N2 -

protein  

pEGFP-N2 de 
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 4.1: -   
(pEGFP-N2 was a  Clontech Axel Brunger

 
 

eneticin-G418 direncinin 

konsantrasyonlarda (0.2 g/ ml, 0.4 g/ ml, 0.6 g/ ml, 0.8 g/ ml, 1.0 g/ ml, 1.2 g/ 

ml, 1.4 g/ml, 1.6 g/ ml, 1.8 g/ ml, 2.0 g/ ml, 2.5 g/ ml) geneticin-G418 

 sitotok

 g/ ml G418 

 

4.12 e  

 

Tablo 4.12
 

 

 6 KUYUCUKLU  

Opti-MEM 150  

Lipofectamin 10  

DNA 2.5 g 
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 mm lik 

 

 olarak 

7- kuyucuklu 

. 

 

4.2.2.2.  

 

Cri azal -/- 

6 kuyucuklu besiyerinin n her bir 

 

 Flag-HNRNPA1 ve Flag-PABPC1 ifade eden plazmitlerle e yer 

transfek Transfeksiyondan 24 saat sonra besi yerleri 

 

 

 

4.2.3. Flow Sitometri 

 

Transfeksiyonun 

Ccdc-

%2 BSA ve 4mM 

ise da -

 

 

 

4.2.4. Liziz ve Protein Miktar Tayini 

 

 besiyeri 

, 2 ml 37 o
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h 0 oC deki 

+4 o

 kadar taze olarak 

 eklen ir. L

yap -

akika +4 oC de 

ere  

veriler Tablo 4.13  

 

Tablo 4.13  
 

 1 2 3 4 5 6 7 8 

BSA (mg/ml) 0,25 0,5 0,75 1 1,25 1,5 2  - 

     

         

5 5 5 5 5 5 5  - 

 250 250 250 250 250 250 250 250 

dH2  - - - - - - - 5 

 255 255 255 255 255 255 255 255 

 

 

um folyoyla 

-25 dakika 

  

 

 

 

Ccdc124 ile %12

 tavsiye edilmektedir. 

den en son 
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luk tarak 

. 

ler ve marker kaynayan suda 5 dakika tutularak protei

-mercaptoethanol eklenerek 

, son haci   

kuyuda 20 g protei  90 mA de 1 saat 

 

ddH2  o  

bekleyen transfer tamponu eklen  . 

100 voltta 1 saat membran t tozu ile 

ece boyunca birincil antikorlarla muamele 

ar dakika 1XTBS- 1 saat 

ile 

dakika TBS- a 

(Thermo, 32106)  

 

Belirlenmesi 

 

RNA ile e (RIP n  GFP/Ccdc124-GFP 

ifad   

4  alan  

 

Tablo 4.14  
 

 
 

 
Beadleri kor 

HeLa (WT) Ccdc124 antibody (Middle) 

HeLa (GFP) GFP antibody 

HeLa (Ccdc124-GFP)  

HeLa (Ccdc124-GFP) Ccdc124 antibody (Middle) 
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4.2.7. RNA ile 

 

-90% 

d

 

Magnetik b   

 

t  

 

 

 a 

a tamponuyla iki kere 

 

RNA ile er 

RIP immunoprecipitation tamponu e

 

de 14000 rpm de 10 vernight 

  

 Her 

 0.5 mL RIP  eklenerek k   

. 

 

dakika 

 

fenol:kloroform:izo de 10 dk oda 
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 sulu faz 

 

 saf 

ethanol eklenerek -  

   

-20oC elde edilen 80% lik ethanol ile bir kez 

 14000 rpm de 15 dakika + de sant

RNaz bulunmayan su  n peletler 600  , 

RNase   

 

4.2.8. cDNA Sentezi 

 

hekzamer primer ve su, 4.15  

miktarlarda eklenerek ilk reaksiy

 

  

 

Tablo 4.15 k  
 

  

 RNA 0.1 ng -  

Primer (Random Hexamer primer)  

 Toplam hacim 12  

Toplam hacim 12  
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4.1  yer alan komponentler 

 

 

 

Tablo 4.16:   
 

  

5X Reaksiyon Tamponu  

RiboLock RNase Inhibit   

10 mM dNTP   

RevertAid M-   

Toplam hacim 20  

 

de 10 

daha sonra -

-  

 

4.2.9. Q-PCR  

 

oku  da Ccdc124 ifadesinin belirlenmesi 

proteine  ise GAPDH 

yer 

  -C 

 %40-60 55-65 zon-ekz

 dzilerine ait 

bilgiler Tablo 4.17 a  
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Tablo 4.17: Q- bilgiler. 

 

Primer  Primer Dizisi TM Baz 

  

M  

CCDC F GACACAGCCGAGAAAGCCAA 59.4 20  

275 bp 

CCDC R CGGAGCCACTCCTTCTTGAG 61.4 20 

GAPDH F GGCTGAGAACGGGAAGCTTGTCAT 64.4 24  

143 bp 

GAPDH R CAGCCTTCTCCATGGTGGTGAAGA 64.4 24 

GCN1 F CAGATCCTCACTGTCCAAGC 57.9 20  

159 bp 

GCN1 R TGAAGCCAGAACCTGTAAGC 58.9 20 

HERC2 F ACTTTACTGGTGTTCTCCTTC 55.1 21  

235 bp 

HERC2 R TCCTCATTATTTCTACAGTTCTGA 55 24 

TUBA1B F TCCGCAGCCGCTACTTA 51.7 17  

149 bp 

TUBA1B R CACTCACGCATAGTGGCTA 51.6 19 

 

kontaminasyon ve primer dimeri  ve 

. 

 

4.2.10. Q-PCR Analizi 

 

Origene Disease tissue qPCR array panellerininde nalizinde 

Tablo 4.18
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Tablo 4.18: Q-  
 

Maxima cyber gren 12,5  

Forward primer 1 L (0.4 M) 

Reverse primer 1  (0.4 M) 

Water, nuclease free 10.5   

 

ekil 

4.2

24 proteininin 

analizler ise Ste lde edilen Ct 

(treshold cycle) de nin nor

2(-  

 

 

                                                   95 10 dakika 

                       95 15 saniye 

                        (Annealing)       55   1  

                        (Extention)        72 30 saniye 

                                                  95 1 dakika 

                                                  55 30 saniye 

                                                  95 30 saniye 

 
2 : Q-  

 

 

 

 yeri 

 mM sodyum arsenit (NaAsO2 ) eklenerek 
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4.2.12. Immunofloresan Boyama

 

yucuklu 

in 

 

sinde 10 dakika boyunca -20o  

 fiks  -T ile 

  

e 

  

ni  boyama a 

inde G3BP, TIA-1 ve Flag 

 

fa 5 dakika PBS-

sekonder antikorlarla 1 saat daha kar 3 kez 

-

ile 10 dakik 2

 Immunofloresan 

 

 

4.2.13. RPKM Analizi 

 

Deney sonucunda Ccdc124 proteinine 

 

 ayr   

ncelikli olarak tercihen 2 kat 
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4.2.14

 

K   

 

over ve endometriyum kanser doku 

. A

rin dehidre 

edilmesi 

Retrieval Solution,  pH

 

 

-

 sonra 10 dakika linker (EnVision FLEX+Rabbit Linker) 

yla 2 dakika, 31 saniye distile su, 2 dakika tekrar 

re de 2 dak

 

 ve immunoreaktivasyon 

patolog Prof.  Soylu 

Malatya) ile  analiz edilerek al alanlardaki  

 Preparatlardaki boyanma  

boyanma  (%5-%25=1, %26-%50=2, %51-%75=3, %76-%100=4) skorlama 

sistemi 

skoru boyanma 
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 (0-3) ve  (0- negatif, 1-

4= -8=orta, 9-   [Remmele et al.,, 1987]. 

 

4.2.15.  
 

p<0.05). 

 Ccdc124 ifadesinin belirlenebilmesi  

RT-  Ct kanser ve normal doku 

, kanser evreleme analizlerinde 

Kruskal-Wallis testi kullan  (p<0.05) 

[Aljada et al., 2015]  

HCT116 p53-/- 

-/- 

ai Dunn's  
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5.  

 

5   

 

5.1.1. 
Belirlenmesi      
 

in silico 

2.4) Ccdc124 proteininin  ilk olarak HeLa 

-GFP ve GFP ifade eden plasmidlerle transfekte edil

e edilen 
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Ccdc124-

-GFP plazmidiyle k

konsantrasyonu sitotoksitite deneyleri sonucu belirlenen 0.6 g/ml genetisin 

 

 edilen 9 koloniden her biri 

 

incelenm  proteinini 100-150 

koloninin GFP ifadesine 

 

 

 
 

.2  edilen CCDC-GFP kolonilerine ait western blot 
analizi  
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Western 

koloni 

 

ise belirgin bir GF

Ccdc124-

  

 

 
 

.3:   a) 
 

populasyonlar. c) A
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4: Koloni 4 (Ccdc124- 
analizi.a) Koloni 

na  

i. 
 
 

Ccdc124-GFP ifadelerine ait analizlerde yer alan -GFP 

 -

 

Ccdc124-GFP 

larak 

elde edile  

 



56 

 

 
 

:  GFP ya da 
Ccdc124-  

mikroskobu  (Bar= 200 ). 
 

 
Ccdc124 proteininin 

western blot  

 

proteininin 

-GFP ile transfekte edilen gruba ait lizatlar Ccdc124 

 edil

e Ccdc124 antikoru 
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6:   
 

. 

 

5.1.1.2. RNA  
izi 

 

, sekans 

analizlerinin hiz  

Bioservices e cDNA HiSeq 2500 

in 

1   
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Tablo 5.1  

 

 

 

RPKM  

in silico olarak 

et al., 2013]. 

 Grup 1 Grup 2 Grup 
3 

Grup 5 Grup 5/ 
Grup 3 RFKM 

 

Grup 5/ 
Grup 2 RFKM 

 

Grup 1/ 
Grup 2 RFKM 

 

Grup 1/ 
Grup 5 RFKM 

 

MAP3K6 686 63 183 1123 6 13 8 3 
SBF1 2029 177 423 2641 6 11 9 4 
HTT 1105 134 311 2231 7 12 7 3 
SCRIB 759 86 246 1546 6 13 7 3 
INTS1 3449 353 596 4276 7 9 7 5 
HERC2 1569 165 467 2376 5 11 7 3 
GCN1 2161 266 489 3068 6 8 7 4 
USP19 1398 180 460 2173 4 9 6 3 
RNF213 1556 171 419 1793 4 8 7 3 
FASN 1493 181 256 1518 5 6 7 5 
ARHGAP35 845 174 237 1715 7 7 3 3 
TELO2 1200 254 561 2865 5 8 3 2 
TLN1 6908 1096 1016 5203 5 3 5 6 
CAD 1319 207 368 1694 4 6 5 3 
ARAP1 805 149 247 1235 5 6 4 3 
CLUH 863 163 337 1580 4 7 4 2 
HUWE1 1969 350 852 3197 3 7 4 2 
BCR 1752 401 293 1876 6 3 3 5 
MADD 1078 203 354 1558 4 5 4 3 
LRRC45 626 113 302 1114 3 7 4 2 
UBR4 1631 280 635 2511 3 6 4 2 
TBCD 1568 319 399 2083 5 4 3 3 
DLG5 835 201 257 1332 5 4 3 3 
TONSL 911 136 333 1038 3 5 5 2 
UNC45A 2405 499 946 3988 4 5 3 2 
TSC2 1452 265 445 1733 3 4 4 3 
DNAJC5 679 184 339 1476 4 6 2 2 
TYK2 1103 185 341 1181 3 4 4 3 
PRRC2B 1648 434 703 3160 4 5 2 2 
LSS 1624 449 477 2511 5 4 2 3 
VARS 1752 324 733 2241 3 4 4 2 
RECQL4 1539 278 578 1842 3 4 4 2 
NUMA1 1158 284 421 1836 4 4 3 2 
MCM3AP 757 201 310 1549 4 5 2 2 
ARHGAP23 871 217 269 1265 4 4 3 3 
CAMSAP1 549 171 221 1136 5 4 2 2 
SMARCA4 2484 763 1119 5052 4 4 2 2 
NUP188 2806 677 1253 4507 3 4 3 2 
NOL6 1121 276 542 1847 3 4 3 2 
UPF1 758 199 268 1212 4 4 2 2 
CCHCR1 566 167 271 1099 4 4 2 2 
FLNA 13450 2946 3598 13960 3 3 3 3 
VCP 6819 1702 2785 10006 3 4 3 2 
KIAA0100 2592 671 1140 4437 3 4 2 2 
CHD3 1776 483 544 2330 4 3 2 3 
PC 1770 397 381 1268 3 2 3 4 
HERC1 702 190 237 1080 4 4 2 2 
FOCAD 1303 228 369 1079 2 3 4 3 
PRPF8 5315 1284 1369 5020 3 2 3 3 
FLII 3046 770 1134 3947 3 4 2 2 
POLD1 2551 695 833 3149 3 3 2 3 
SNRNP200 2365 563 980 2900 2 4 3 2 
MTOR 954 271 407 1551 3 4 2 2 
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2-5.3 it bilgiler ise bu tezin 

EK A1 . 

 

 

 
 

Tablo 5.2: 
 

 
  E  

26-77 3336-3683 431.99 
51-102 3336-3683 411.16 

101-152 3336-3683 373.94 
98-149 3336-3683 372.89 
48-99 3336-3683 367.59 

 

 biyoinformatik 

 . Yine bu analizde yer 
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- yle, 

proteinin 26-77 ve 51-

 (Tablo 5.2). 

 

 
 

 
 

 
 

Tablo 5.3: Ccdc124 
 

 
   

26-77 5854-6467 410.85 
51-102 5854-6467 404.77 

101-152 5854-6467 370.51 
98-149 5854-6467 362.77 
48-99 5854-6467 348.43 

 

 

5.8
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5854- in 26-77 ve 51-102 

(Tablo 5.3). 

 Ccdc124 proteini-RNA 

 veriler Tablo 5.4  

 
Tablo 5.4: 

 
 

 

 Protein-

Ma  

MAP3K6 1.0 175,34 

SBF1 0.2 103,87 

HTT 0.99 338,76 

SCRIB 1.0 267,4 

INTS1 0.99 290,5 

HERC2 1.00 410,85 

GCN1 1.00 431,99 

USP19 1.00 226,88 

RNF213 0.00 301,02 

FASN 0.00 105,66 

ARHGAP35 1.00 125,03 

TELO2 0.93 127,65 

TLN1 1.00 401,18 

CAD 0.97 305,72 

ARAP1 1.00 235,34 

CLUH 1.00 251,85 

HUWE1 0.96 433,74 

BCR 0.99 298,33 

MADD 0.99 58,14 

LRRC45 0.80 37,54 

UBR4 1.00 417,46 

TBCD 1.00 178,52 

DLG5 0.69 71,2 

TONSL 0.99 50,58 
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Tablo 5.4 devam. 

UNC45A 0.00 115,3 

TSC2 0.10 64,5 

DNAJC5 0.98 275,51 

TYK2 1.00 177,26 

PRRC2B 1.00 111,02 

LSS 1.00 40,6 

VARS 0.77 172,14 

RECQL4 0.69 43,15 

NUMA1 1.00 79,3 

MCM3AP 0.00 132,91 

ARHGAP23 1.00 93,34 

CAMSAP1 0.66 264,73 

SMARCA4 0.16 65,39 

NUP188 0.00 291,86 

NOL6 0.88 239,66 

UPF1 0.35 95,66 

CCHCR1 0.00 123,62 

FLNA 0.91 392,58 

VCP 0.63 156,1 

KIAA0100 1.00 49,49 

CHD3 1.00 65,94 

PC 0.23 154,95 

HERC1 0.96 76,45 

FOCAD 1.00 315,95 

PRPF8 0.98 313,91 

FLII 0.01 53,94 

MYH9 1.00 79,21 

ABL1 0.69 279,18 

POLD1 0.94 131,56 

SNRNP200 1.00 318,85 

MTOR 0.57 434,43 

MAD1L1 0.00 31,08 

 



63 

 

5 e yer 

 

 

 
 

 
 

 
 

Tablo 5.5: Ccdc124 proteini ile TUBA1B 
 

 
   

51-102 1421-1492 15.60 

26-77 1421-1492 14.88 

51-102 596-667 14.82 

51-102 126-197 14.76 

26-77 126-197 14.13 
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Ccdc124 proteininin 

 

tir  ilgili protein ve RNA 

eininin 

 

 

6 a  

 
Tablo 5.6: 

 
 

GEN   1  2  3  5 
 

CatRAPID 

Potansiyeli 

CatRAPID 

Protein-

Max. 

 

ACTB 46680 56847 48191 58819 0.00 23.58 

FTH1 34359 33996 42830 41053 1.00 11,32 

GAPDH 43070 40682 35925 38512 0.08 61.93 

ENO1 27652 22206 22069 30108 0.00 18.63 

ALDOA 20382 17404 15081 23459 0.86 28.42 

ANXA2 19539 17882 13830 20461 1.00 63.26 

CCT5 15094 13138 15468 19620 1.00 150.54 

TPI1 18891 16741 15513 19390 0.90 139.72 

LDHA 22269 22362 18577 19006 0.66 18.94 

TUBA1B 22057 22786 19971 18599 0.00 15.60 

KRT8 18319 14160 6943 18368 0.00 27.38 

LMNA 10746 7788 2957 18339 0.46 124.13 

KRT7 12010 16919 11083 18139 0.02 28.82 

ATP5B 16680 15204 10728 17952 0.02 49.90 

ACTG1 17639 25609 15196 17793 0.66 27.41 

PKM 3795 7269 9520 17551 0.00 45.25 

EIF3B 8548 3877 3487 17279 0.00 125.99 
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Tablo 5.6 Devam.

IRAK1 6426 1813 3579 14485 0.01 37.55 

PRDX1 15441 14117 14886 14421 1.00 61.21 

CALM2 12073 15175 16816 14063 1.00 18,03 

FLNA 13450 2946 1897 13960 0.90 94.19 

TCP1 9214 6745 6331 13953 0.9 139.72 

PSMD2 9164 5380 3447 13759 0.00 129.28 

SQSTM1 10424 10138 5299 13439 0.00 125.74 

 

 

-77 ve 51-102 aminoasitleri 

mektedir

biyoloj

 

 

 

hedefleri  
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validasyon 

6

 -

protokold
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 5
.1

1:
 G

C
N

1,
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i ise 

-PCR deneyleri 

her 

- - 

5.17 e dir. 

 

 

:
 

 

Q-

gG 

 e de 

ise input ve IP (Ccdc124 antikoru ka

takiben elde edilen ekler  
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 5.13:
 

 

 

 

 

 5.14 :
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 5.15:
 

 
takiben Ccdc124 proteiniyle 

len TUBA1B -PCR analizleri 

), IP 
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ekil 5.16:
 

 

nin RNA

bulunmad ye ait erime grafi

  

 

 

 5.17:
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 5.18 : -
proteininin 

 b) RNA ile 
-  

 

5.1.2. 
 

 
 Ccdc124 proteininin 

], 

[  

Woodruff et al., 

2017].  

dir (intrinsically disordered 

region, IDR) [Boeynaems, 2018]. Ccdc124 proteininin aminoasit 

sinin 

etmekte -elektron mikroskobisi ktedir 
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 [Web 5] in poliamfolit bir 

Sickmeier et al., 2007]. Bu 

organellerinde 

 

nda SRPK1, PCBP1, 

DDX17,  HNRNPA1 gibi  nen proteinlerle ve 

belirlenmesi ise bizi ilk olarak  benek (  

(  beneklerin ve 

kapasitesinin tespit edilmesi de bu hipotezimizi desteklemektedir.  

  

 

  

Ccdc124 proteininin 

 ve 

White ve Lloyd, 2011], [Markmiller et al., 2017]. 

 

0.05 

19a). 

 

19 
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Ccdc124 proteininin 

5.19  

19 

in 

-

19 

itoplazmik ortak 

rastlan 19 b). 

 

a G3BP ile Ccdc124 proteininin 

5.19  
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Bu deneyi takiben Ccdc124 proteininin 

A-1 proteinine ait antikor 

[Gilks et al., 2004] 

0  

-

19 20). Deney sonucunda TIA-

1 ve Ccdc124 proteininin beraber 

 

 

 

0 -1 ve Ccdc124 
. (Bar  

 

RNPA1 ve PABPC1 proteinlerinin 

ise stres 

[Guil et al., 2006], [Wheeler et al., 2017]. 

olabilme i  Flag-hnRNPA1 ve Flag-PABPC1 
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plasmidl  

immunofloresan konfokal me 

. Her bir deney grubu 

  

42  ve 46 , oksidatif stres

   

 Deney sonucunda 42  

proteiniyle erinin  

sitoplazmik  , 46

. Flag-PABPC1 ile transfekte 

 herhangi bir stre

rtak 

sit  

 ise Ccdc124 proteini ve PABPC/hnRNPA1 

proteinleri angi bir ortak  

1  
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S Ccdc124 proteininin kin deneyleri takiben 

elde edil  olan Ccdc124 proteini ifade edilmeyen HCT 116 p53-/- 

immunofloresan boyamalar t  . 

s

2). 

 

 

2: HCT 116 p53-/- 
nda G3BP ve Ccdc124 antikor boyama . (Bar  
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5.1.2.2. 
 

 
onfokal 

preparatlarda Ccdc124 proteininin 

 benek 

 

3) [David L. Spector and Angus I. Lamond, 

2011]. 

 

 

3:   
. (Bar = 5  

 

 beneklerde Ccdc124 

konuml  

et al., 2006]. Bu nedenle  

g

 

 

4  
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4: SC35 ve Ccdc124 proteininin 
s . (Bar  

 

3-/- 

ve negatif kont rispr

5 a a deneyler 

Crispr/

5 5 c).  

h  

 

(Kruskal-Wallis 

 



82 

 

5 b, c ve EK B1

rispr

ifadesi bu Ku

t kil 5.25 d). 

 

 

 
 
 

 



83 

 

 

5:
 H

C
T

 1
16

 p
53

-/
- 

ve
 C

R
IS

P
R

/C
as

9 
 

 H
C

T
 1

16
 p

53
-/

- 
nd

a 
 N

S
 

an
al

iz
i. 

 a
) 

S
C

35
  v

e 
C

cd
c1

24
  a

nt
ik

or
uy

la
  

im
m

un
of

lo
re

sa
n 

. (
B

ar
 

 
. (

B
ar

 =
 1

 
an

al
iz

i. 



84 

 

5.1.3. Ccdc124 Proteininin 
 

 

neklerinde Ccdc124 i -

her bir kanser dokusu 

olan  Ct  

 test  

analizlerinde Kruskal Wallis testi kullan (p<0.05) [Aljada et al., 2015]. 

 deneyler sonucunda elde edilen 

verilere ait grafiklerde standart sapma SEM (standard error of the median) ile 

 

adrenal bez ve over kanserlerinde Ccdc124 ifadesinde RNA seviyesinde belirgin ve 

evrelerinde, tiroid bezi 

il 5.26) 
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6:
 

. 
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Adrenal bez kanserine Ccdc124 mRNA  

istatistiksel analizleri 

over 

5.27 a-c)

Obstetrik Federasyonu 

over 

G2 ve G3 

evresindeki hastalarda Ccdc124 ifad

28d). Y

ise endometrioid, papille  ve  normal over 

mRNA ifadesinde 

ir kil 5.27 Ccdc124 

mRNA (~2,9 kat), adrenal bez (~2,9 kat), mesane (~7 kat), 

(~3,4 kat), tiroid bezi (~5,9 kat), over (~3,8 kat) ve endometriyum(~3,6 kat) 

5.27 f). 

meme  lenf nodu, 

analizler 

r fark tespit 

8 e yer 
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5.1.4. Endometriyum, Mesane ve Over
 

 
 

over, 

Q-

immunofloresan boyama 

over 

cdc1

 

 
5.1.4.1. Endometriyum Kanseri 
 

boyan p<0.01)  

 (p<0.01) ). 
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 Ccdc124 proteininin normal endometriyum dokusu ve endometriyum 

( yum kanser dokusu (10X ve 
 

 
 

Ya cdc124 protein ifade seviyesinin 

 

p<0.05)  lar

 (p<0.05 ve p<0.01) . Endometriyum 

p<0.01). 

ile -PCR analizine 

CCDC124 genine ait 

hem protein hem de RNA ifade seviye

 5.7

ise klinikopatolojik durum  
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Tablo 5.7: Endometriyum 

nin . 
 

 
 

5.1.4.2. Mesane Kanseri 
 

Endometriyum dokusuna ait analizleri takiben mesane kanserine ait TMA 

 

   5.32 a

,  

5.32b 

ve kanserli mesane doku

5.32c) (p<0.05). Tablo 5.8 de ise hasta 

klerine ait klinikopatolojik durum  

ait a . 
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: Ccdc124 proteininin normal mesane ve mesane 
immunohistokimya analizi. a) Normal mesane dokusu (10X ve 10

Mesane kanseri dokusu (10X ve 10
  

 
Tablo 5.8

. 
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5.1.4.3. Over Kanseri
 

Normal over dokusu ve over kanseri inde 

 . 

Over en alanlarda olmak 

5.34b  -b).  

 

 
 

 Ccdc124 proteininin normal over ve over 
immunohistokimya analizi. a) Normal over dokusu (10X ve 5

Over kanseri dokusu (10X ve 50 8). Oklar 
  

 

over 

or boyama aktivitesi tespit 

over dokusu ile over 

 (p<0.01) l 5.35 ellikle over kanserinin erken 

(p< 5.35c). 

over kanserinde Grade 1 ve Grade 3 de Ccdc124 protein 

p <0.05 5.35c). 
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erde over 

(p<0.01)

over 

papiller karsinom  p<0.05) 5.35c).   

Over  

Tablo 5.9 da . 
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101 

 

5.2. Yorumlar

 

5.2.1.  

 

olarak 

 da 

ol

RNA ile protein 

Castello et al., 2012]. Bu tez 

 

proteinin 74-

ektedir. SPOT analizi ise bu 

 .  

 tez a yla ise ilk defa Ccdc124 proteininin in silico 

olarak mRNA  leri  RNA ile 

 ,  

len ve Tablo 5.4

saptan 6

-PCR analizleriyle 

il 5.12- 8). 

 Deneysel olarak Ccdc124 proteiniyle  

GCN1 mayalardan insana  olan GCN1 proteinini 

ino da ise GCN1 proteini GCN20 ile kompleks 

yaparak GCN2 

nan histidil tRNA sentetaz 

 tRNA lar

 [Marton et al., 1993], [Sattlegger ve Hinnebusch 2000], [

et al., 2000], [Sattlegger ve Hinnebusch 2005]. Daha sonra amino asit 

olarak aktive olan GCN2, 
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ederek 

GCN4, ATF4 gibi genlerin aktivitesini kontrol etmektedir. GCN1 proteininin amino 

5.36 a  

 

 
 

5.36  
 

 Schizosaccharomyces pombe ile  

GCN2

et al., ran arda RACK1 ile 

i 

[Telkoparan, 2013].  

nsandaki Ccdc124 proteininin late-annotated short 

open reading frame 2 (Lso2) 

proteinlerin 25S ribozomal RNA

. Ccdc124 

proteinininin et al., 

2018].  cryo-elektron  
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 proteininin hibernasyon 

 

 [Wells et al., 2020].  Ccdc124 

 [Nilsson et al., 2004]. 

 

 ve 2020 

 ribozom hibernasyonuna  lar, 

bu d

etmektedir. Ccdc124 proteininin  negatif 

GCN2 translasyon inhibisyonunun 

n engellemesi 

olarak 

et al., , viral C proteinin 

   

reg lasyonunun kullan  

  n engelleniyor 

 [Takeuchi et al., 2008], [Tian et al., 2002], [Hirohata 

et al., 2015]

et al., 

GCN1 regulasyonu ve Ccdc124 prot

 

in 

in 

ligaz ola
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Wu et al., 2010]

 

53BP1, RAP80, BRCA1, RNF8, XBA 

Kuhnle et al., 2011], [Bekker-Jensen et al., 2009], [Kang et al., 2010] 

Cubillos- in p53 

-Rojas et al., 2014]. 

ileri 

 

 

5.2.2. in  

 

Ccdc124 proteininin 

 

 

], [Galganski et al., 2017]. 

ise Ccdc124 antikor 

Tespit edilen bu kromatinler   

  NS 

3) [Spector ve. Lamond, 2011].  SG 

-1 ile  

 en ortak 

in 
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in 

yleriyle 

vd., 19- 5). zamanda 

DX

 

bahsedilmektedir [Lin et al., 2016]. 

 

analiz

  Bu nede la 

Ccdc124 proteininin  

,   ve  

RNA    

 

5.2.2.1.Ccdc124 Proteininin Stre  

 

 a  

(42 G3BP1 proteiniyle Ccdc124 proteininin  s de ortak 

 Ancak benzer bir otak konumlanma oksidatif stres 

 ortak 

 

oksidatif stres cevab Nitekim 2007 

 olarak 

 ve  yer alan    olarak 

da i  [Behrmann, 2007], 

[Adler et al., 1996], [Latonen et al., 1996]. Bu 

 na P1 proteinin 
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m stresli hem de stressiz 

 

isi analizlerinde yer alan ve Ccdc124 

pro  G3BP1 r

Ccdc124 ve G3BP 

   ise 

  

Ccdc124 proteininin tres gra

bulundurularak  ( ) 

tir.  TIA-1 

Flag- de,  Flag-

Ccdc124 protein 

Ccdc1  TIA-1 

oksidatif stres ve 46  

s nde, Flag-PABPC1  ise 42  

nde  bu protenlerin    

tezde yer 

 

Bu bulgular  G3BP1, PABPC1, HNRNPA1 ve TIA-1  gibi 

 Ccdc124 proteininin sitoplazmik 

a 

 [Markmiller et al., 2018]. Bu durum bize Ccdc124

 

et al., 2015]. Ccdc124 proteininin valide edilen RNA 
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hedeflerinden biri olarak GCN1 ol

 bile 

 

 

5.2.2.2. Ccdc124 Proteininin   

 

 benekler  transkripsiyon, mRNA 

 

k

-1 

 

-

hem de  

ektedir [Zhang et al., 2005]. Dahas 2000 

-1 in 

U1snRNP lara 

msl-2 pre-  

  

 et al., 2000]. 

 

[McAlinden et al., 2007]. 

 

 Fei 

 

Fei et al., 2017] 

      

a 
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S  

 

et al., 1999], [Denegri et al., 

200

birisi   stres 

den 

 olan  stres 

et al., 2001].  

ak a 19 b) bu 

ort

 

 i bulgular yer 

et al., 2001]

in strese 

-

 

 

5.2.3. Ccdc124 Proteininin  

 

tir [Telkoparan vd.,  ise 

 

 kanser 

et al., 2012], [Neelamraju et al., 

2015], [Vikesaa et al.,2006]. Bu durum RNA 

  

 Ccdc124  ifadesiyle kanser 

ellikle adrenal bez, 

mesane ve over kanserinde bu ifadenin 
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E

evrelerinde  bu 

 meydana 

gelen Ccdc124 mRNA ifadesindeki mesi ise bu kanserlerin 

tedavi in 

 

over 

k 

, (International Federation of 

Gynecology and Obstetrics, an 

G2 ve G3 evrelerinde

Over 

metabolizmalar

over 

olm ektedir [Zapardiel et al., 

durum da tedavide kemotera

Ccdc124 proteininin 

 

Ccdc124 proteininin 

bilinmektedir [Wu et al., 

 birimiyle p53 proteinin son 43 aminoas

ve  p53 proteinin da 

[Cubillos-Rojas et al., 2014]. 

 ise Ccdc124 proteininin 

et 

al., 2011]. 

[Yoon et al., 2009]. HERC2 proteininin 
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Bu 

Q-PCR analizleri sonucunda elde edilen ve Ccdc124 

. 

[Brook et al., 

2009], [Rosario et al., 2017], [Clarke et al., 2012].   

over 

si  Ccdc124 

, uyku durumunda olan primordial oosit 
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EKLER
 
 

 Ek A:  

 

Tablo A1.1: in 
 

 
   

26-77 3336-3683 431.99 

51-102 3336-3683 411.16 

101-152 3336-3683 373.94 

98-149 3336-3683 372.89 

48-99 3336-3683 367.59 

148-199 3336-3683 360.12 

123-174 3336-3683 359.40 

126-177 1260-1607 354.06 

26-77 3336-3683 338.20 

76-127 3336-3683 334.23 

73-124 3336-3683 332.93 

26-77 1779-2126 332.35 

26-77 1952-2299 330.77 

26-77 914-1261 330.27 

26-77 1433-1780 327.06 

26-77 2990-3337 325.42 

26-77 395-742 324.86 

51-102 1260-1607 321.65 

26-77 1606-1953 316.90 

51-102 1779-2126 316.02 
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Ek A1.2:: in 
 

 

   

26-77 5854-6467 410.85 

51-102 5854-6467 404.77 

101-152 5854-6467 370.51 

98-149 5854-6467 362.77 

48-99 5854-6467 348.43 

126-177 5854-6467 348.43 

123-174 5854-6467 347.37 

148-199 5854-6467 337.51 

26-77 4936-5549 335.72 

51-102 4936-5549 328.39 

26-77 2488-3101 326.66 

51-102 2488-3101 321.66 

26-77 4324-4937 317.96 

26-77 2794-3407 316.44 

51-102 2794-3407 314.56 

26-77 958-1571 314.51 

51-102 4324-4937 313.77 

76-127 5854-6467 311.83 

51-102 958-1571 304.82 

101-152 4936-5549 301.15 
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Ek A1.3: le Ccdc124 proteininin 
 

 

   

51-102 1421-1492 15.60 

26-77 1421-1492 14.88 

51-102 596-667 14.82 

51-102 126-197 14.76 

26-77 126-197 14.13 

51-102 1261-1332 14.11 

26-77  596-667  14.05 

51-102  36-107  13.79 

26-77  1261-1332  13.39 

51-102  351-422  13.15 

101-152  126-197  13.15 

 26-77  36-107  13.09 

 51-102  56-127  12.99 

 51-102  1401-1472  12.95 

 51-102  1436-1507  12.63 

 98-149  126-197  12.61 

101-152  1421-1492  12.57 

 26-77  351-422  12.46 

 101-152  1401-1472  12.45 

 51-102  1331-1402  12.42 

 


