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GENETİK HASTALIKLAR 
Nadir Mi?

•  Dünyada 350 milyon birey
–  %80 Gen
–  %50 Çocukluk Çağı

•  Ölümlerin
–  İlk 1 yıl %35’i
–  %30 hasta ilk 5 yıl kaybedilir.

•  Hastaların ancak %50’sine tanı konulmaktadır.



Periferik Kandan Kromozom Analizi	  
•  Zeka	  Geriliği	  
•  Gelişme	  Geriliği	  
•  A.pik	  Yüz	  Görünümü	  
•  O.zm	  
•  Dirençli	  Epilepsi	  
•  Tekrarlayan	  Gebelik	  Kaybı	  
•  IVF	  Başarısızlığı	  
•  Tanı	  Konulamayan	  Vakalar	  



Genİntergenik BölgeGen Gen
DNA

Gen

Mikrodelesyon 
Sendromları



Örnek	  Hasta	  	  Mikrodelesyon Sendromu
•  Supravalvuler	  aort	  
stenozu	  

•  Hafif	  –	  orta	  MR	  

•  Kalın	  ses	  

•  Periorbital	  dolgunluk	  



Örnek	  Hasta	  	  FISH Williams Syndrome
Chr	  7	  



Örnek	  Hasta	  	  Mikrodelesyon Sendromu

Angelman	  

Prader	  Willi	  



Örnek	  Hasta	  	  Mikrodelesyon Sendromu

Rubinstein	  Taybi	  



Örnek	  Hasta	  	  Mikrodelesyon Sendromu

Di	  George	   Sotos	  



Örnek	  Hasta	  	  Array SNP & CGH



Örnek	  Hasta	  	  Array CGH

Referans	  
Cy3	  

Hasta	  
Cy5	  



Örnek	  Hasta	  	  Array CGH
Referans	  
Cy3	  
yeşil	  

Hasta	  
Cy5	  
kırmızı	  

Normal	  



Örnek	  Hasta	  	  Array CGH
Referans	  
Cy3	  
yeşil	  

Hasta	  
Cy5	  
kırmızı	  

Normal	  
Delesyon	  



Örnek	  Hasta	  	  Array CGH
Referans	  
Cy3	  
yeşil	  

Hasta	  
Cy5	  
kırmızı	  

Normal	  
Delesyon	  

Duplikasyon	  



Array CGH



Array
•  Zeka	  Geriliği	  
•  Gelişme	  Geriliği	  
•  A.pik	  Yüz	  Görünümü	  
•  Dirençli	  Epilepsi	  
•  Tanı	  Konulamayan	  Vakalar	  

	  
OD	  



Ekzon İntron Ekzon Ekzonİntron

Genİntergenik BölgeGen Gen
DNA

DNA

mRNA

Protein

20. 000
20.000 gen
200.000 ekzon
%1.5 coding
%98.5 non coding

% 26 intron
% 8 -20 regulator







TEMEL	  GENETİK	  MEKANİZMALAR	  



REPLİKASYON	  
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PRİMER	  

PRİMERLER	  

	  
DNA	  Pol	  

I	  
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DNA	  Topoizomeraz	  II	  



G	   A	   C	   T	   G	   A	  C	  T	   C	   T	   G	   A	   T	  3’	   5’	  
5’	  

3’	  

	  
	  

DNA	  
Polimeraz	  	  

3	  

C	   G	   C	  

✔	   ✔	  

G	  

✗	  

T	  

3’-‐	  5’	  ekzonükleaz	  Proofreading	  
(sentezin	  doğruluğu)	  

DNA	  Polimeraz	  3	  



gtgtgtgtgtgtgtgtgtgtgtgtg^gtgtgtg^ggggg^ggccc
ctc^aatc^aataccctctactcctctgcaagaggccctgaccca
actggtggggactagggtgggactagagggta^cc	  	  



TRANSKRİPSİYON	  	  



mRNA 



Belirli	  Bir	  Bölgenin	  (Gen)	  Sentezi	  

	  
	  

RNA	  Polimeraz	  
PROMOTOR	  (TATA,	  GACA)	  

Sigma	  (ς)	  alt	  birimi	  



Alternatif	  Splicing	  	  



E1	   Int	  1	   E2	   Int	  2	   E3	   Int	  3	   E4	   Int	  4	   E5	  

E1	   Int	  1	   E2	   Int	  2	   E3	   Int	  3	   E4	   Int	  4	   E5	  

3’	   5’	  
5’	   3’	  

E1	   E2	   E3	  

PROTEİN	  

E1	   E2	   E3	  E4	   E5	  

PROTEİN	  



AYNI	  GEN’den	   ALTERNATİF	   PROTEİN	  ELDE	  ETMEK	  

SPLİCİNG	  



spliced genes generate only two alternative products, but in some cases, the
number of potential alternatives that can be generated from a single gene is
breathtaking—hundreds (e.g., in the human Slo gene) or even many thou-
sands (for the Drosophila Dscam gene). Alternative splicing is sometimes
used as away of generating diversity, with alternative forms being generated
stochastically. But in many cases, the process is regulated to ensure that dif-
ferent protein products are made in different cell types or in response to dif-
ferent conditions.

Fora simplecaseof alternative splicing, consider thegene for themamma-
lianmuscle protein troponin T. Shown in Figure 14-14 is a region of the pre-
mRNAmade from this gene that contains five exons. This pre-RNA is spliced
to form two alternativematuremRNAs, each containing four exons. Adiffer-
ent exon is eliminated from each of the two mRNAs, thus the two messages
have three exons in common, as well as each carrying one unique exon.

But, as shown in Figure 14-15, alternative splicing can occur in a number
of ways. Thus, in addition to alternative exons, exons can be extended (by
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F I G U R E 14-15 Fiveways to splice an RNA. At the top is shown a gene encoding three exons.
This is transcribed into a pre-mRNA, shown in the middle, and then spliced by five different alter-
native pathways. Thus, by including all exons, an mRNA containing all three exons is generated.
Exon skipping gives an mRNA containing just exons 1 and 3. By exon extension, part of intron 1
is included together with the three exons. In another case, a complete intron is retained in the
mature mRNA. Finally, exons 2 and 3 might be used as alternatives, generating a mixture of
mRNAs, each including exon 1 and either exon 2 or 3.

F I G U R E 14-14 Alternative splicing in
the troponin T gene. Shown is a region of
the troponin T gene encoding five exons
that generates two alternatively spliced
forms as indicated. One contains exons 1,
2, 4, and 5; the other contains exons 1, 2,
3, and 5.
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RNA Splicing Alternatif Splicing
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Exon Skipping
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PCR	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

F	   R	  



PCR	  
AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

F	   R	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  



PCR	  
AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

F	   R	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  



PCR_400-‐1000bp	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  
AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  



Sanger	  Sekans	  



Şeker	  

Baz	  

fosfat	  



1	  

2	  3	  

4	  

5	  



1	  

2	  3	  

4	  

5	  

Deoksinükleo.d_DNA	  



fosfat	  
1	  

2	  3	  

4	  

5	  

5	  



1	  

2	  3	  

4	  

5	  

DİDeoksinükleo.d	  



Sanger	  Sekans	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

A	  A	  
T	  

T	  

G	  C	  
G	  

C	  

A	  

G	  

T	  

C	  

T	  

G	  

C	  A	  



Sanger	  Sekans	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

A	  A	  
T	  

T	  

G	  C	  
G	  

C	  

A	  

G	  

T	  

C	  

T	  

G	  

C	  A	  



Sanger	  Sekans	  

AGCACGTTATGGAGACGCTGGACAATGAGTCCTTTTACAGCAAAGCGTCTGCAGGCAAATCGGTTCAAC	  

T	  G	  C	  
C	  T	  G	   G	  A	  

AGCACGTTATGGAGTGCGACCTGTTACTCAGGAAAATGTCGTTTCGTCGGTTCAAC	  
AGCACGTTATGGAGTGCGACCTGTTACTCAGGAAAATGTCGTTTCGTCGGTTCAAC	  
AGCACGTTATGGAGTGCGACCTGTTACTCAGGAAAATGTCGTTTCGTCGGTTCAAC	  



•  h^p://www.ensembl.org/index.html	  	  

•  h^ps://genome-‐euro.ucsc.edu/index.html	  	  





TRANSLASYON	  (PROTEİN	  SENTEZİ)	  	  



U	   C	   A	  

U	   G	   A	  

Serin	  Aminoasidi	  

Anlamsız	  
Mutasyon	  

Sonlanma	  Kodonu	  

U	  U	   C	  

Sessiz	  	  
Mutasyon	  

Serin	  Aminoasidi	  
A	  C	  C	  

Yanlış	  
Mutasyon	  

Prolin	  Aminoasidi	  



50S rRNA

30S rRNA

…………………………………………………………	  	  	  	  AUG	  	  	  	  UGC	  	  CGU	  AUA	  GGC	  CGA	  	  mRNA

tRNA



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  UGC	  	  CGU	  AUA	  GGC	  CGA	  	  mRNA



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  UGC	  	  CGU	  AUA	  GGC	  CGA	  	  

Met

Lö

Ala

Metiyonin	  

mRNA



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  UGC	  	  CGU	  AUA	  GGC	  CGA	  	  

Lö

Ala

Başlangıçta	  Amino	  Asit	  Aktive	  Edilir	  

Metiyonin	  

mRNA

Met



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  UGC	  	  CGU	  AUA	  GGC	  CGA	  	  

Met

Lö

Ala

mRNA



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  	  	  	  	  	  	  	  	  	  	  UGC	  	  	  	  	  	  	  CGU	  AUA	  GGC	  GCC	  AGG	  UAA	  GCG	  

Met

Lö

Ala

mRNA



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  	  	  	  	  	  	  	  	  	  	  UGC	  	  	  	  	  	  	  CGU	  AUA	  GGC	  GCC	  AGG	  UAA	  GCG	  

Met

Lö

mRNA

Ala



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  	  	  	  	  	  	  	  	  	  	  UGC	  	  	  	  	  	  	  CGU	  AUA	  GGC	  GCC	  AGG	  UAA	  GCG	  

Met

Lö

Ala

mRNA



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  	  	  	  	  	  	  	  	  	  	  UGC	  	  	  	  	  	  	  CGU	  AUA	  GGC	  GCC	  AGG	  UAA	  GCG	  

Met

Lö

Ala

mRNA



50S rRNA

30S rRNA

E P A

…………………………………………………………	  	  	  	  AUG	  	  	  	  	  	  	  	  	  	  	  	  	  	  UGC	  	  	  	  	  	  	  CGU	  	  	  	  	  AUA	  GGC	  GCC	  AGG	  UAA	  GCG	  

Met LöAla

P	  bölgesinde	  Peptid	  Bağı	  Yapılır	   Peptidil	  Transferaz	  

mRNA

RİBOZİM	  

23	  s	  ribozomal	  RNA	  

28	  s	  ribozomal	  RNA	  



PROTEİN	  



1–PRİMER	  YAPI	  	  



2–	  SEKONDER	  YAPI	  	  



α-‐	  heliks	  

β-‐	  kıvrım	  

β-‐	  tabaka	  

h^p://www.uniprot.org/	  
h^p://swissmodel.expasy.org/	  
h^p://www.rcsb.org/pdb/home/home.do	  
	  



3–	  TERSİYER	  YAPI	  	  



POST	  TRANSLASYONEL	  KONTROL	  



Post	  Translasyonel	  Kontrol	  
•  Fosforilasyon	  	  

–  Serin	  treonin	  tirozin	  
•  Glikolizasyon	  	  
•  Karboksillenme	  	  

–  K	  vit,	  gama	  karboksi	  glutamat,	  
varfarin	  

•  Hidroksilasyon	  	  
–  Kollojen,	  lizin	  prolin	  

•  Metillenme	  
–  Metil	  histidin	  	  

•  Sulfatasyon	  
–  PAPS	  	  

•  Prenilasyon	  	  



EPİGENETİK	  KONTROL	  



Epigenetik	  Mekanizmlar	  
•  DNA	   baz	   dizisinde	   değişiklik	   (mutasyon)	   olmaksızın	   gen	  

ifadesindeki	  değişimlere	  epigenetik	  mekanizmalar	  denir.	  	  

1-‐DNA	  metilasyonu	  
2-‐Histon	  modifikasyonu	  
3-‐miRNA	  ve	  siRNA	  
4-‐Genomik	  imprinting	  



C	   T	   G	   C	  T	  3’	   5’	  

C	   G	   G	   C	  T	  3’	   5’	  

	  
	  

RNA	  Polimeraz	  

C	   T	   G	   C	  T	  3’	   5’	  

Mutasyon	   Genetik	  Etki	  

	  
	  

RNA	  Polimeraz	   Mutasyon	  Yok	  
DNA	  Dizisi	  Normal	   Epigenetik	  Etki	  

	  
	  

RNA	  Polimeraz	  

CCGCGAT	  


