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1. I9w95T¢9w όDŜƴŜǘƛƪύ !bha![T[9wΥ

Bireyin pekœƻƪfizikselǀȊŜƭƭƛƐƛƴƛanneōŀōŀǎƤƴŘŀƴŀƪǘŀǊƤƭƤǊ. 4ƻŎǳƐŀgenler
yoluyla ŀƪǘŀǊƤƭŀƴanomaliler de, œƻŎǳƪŘƻƐŘǳƐǳƴŘŀƘŜƴǸȊkendini
ƎǀǎǘŜǊƳŜƳƛǒolsabile genlerindekodludur ve zamanlaortayaœƤƪŀŎŀƪǘƤǊ.



HABSBURG ¢ENESĶ

Kral Charles II
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DNA

A: Adenin

T: Timin

G: 

Guanin
C: Sitozin

N¦KLEOTĶDLER



GEN

GEN

Organizma H¿creKromozom Gen

Kromozomlar, 

DNAônēn 

paketlenmiĸ 

halidir!



DNAônēn bilgi kapasitesi 3000 

ansiklopedinin kapasitesine 

eĸittir!

Wieland C. The Marvellous Message Molecule. 

Creation, 1995;17(4):10-13.

25.000 gen

3.000.000 n¿kleotid ifti

3.000.000 harf

MOLEK¦LER GENETĶK



MUTASYON

Toplumun 

%1ôinden daha 

az!!

DNA zincirinde yapēsal 

bozulmaé

MUTASYON

Mutasyona 

uĵramēĸ DNA
DNA



POLĶMORFĶZM

Genlerin doĵal 

varyasyonu!!

Pop¿lasyonun 

%1ôinden fazla

Ķnsanlar

arasēndaki

eĸitliliĵin

genetikkºkeni



PCR, ¿zerindealēĸēlmasēplanlanan gen bºlgesinidefalarca

kopyalamayē,birbaĸkadeĵiĸleklonlamayēsaĵlayanbiryºntemdir.

POLĶMERAZ ZĶNCĶR REAKSĶYONU*

(PCR = Polymerase Chain Reaction) 

448 baz apē

MSX1 G267C PCR

* Dr. Kary Banks Mullis; 1993 Kimya Nobel ¥d¿l¿



A B A B

A A A B A B BB

HOMOZĶGOT HETEROZĶGOT HOMOZĶGOT

Homolog Karakter (ArēDºl): Bir kromozomun karĸēlēklēbºlgelerinde(lokuslarēnda) aynē

ºzellikteiki gen bulunmasēolayēnahomolog karakter denir. Bu iki gen karakter oluĸumunda

aynēyºndeetki ederler.¥rnek: AA veya aa

Heterozigot Karakter (Melez Dºl): Bir kromozomun karĸēlēklēbºlgelerinde(lokuslarēnda)

farklēºzellikteiki gen bulunmasēolayēnaheterozigot karakter denir. Bu iki gen karakter

oluĸumundazētyºndeetki ederler.¥rnek: Aa



Heterozigot Homozigot Homozigot

Kahverengi gºz aleli

Mavi gºz aleli



ATAGGCTAGGGATT

TATCCGATCCCTAA

KESĶCĶ ENZĶM

ATAGGCTAGGGATT

TATTCGATCCCTAA

J
NORMAL

(WT - wild type)

L
HETEROZĶGOT

(HET)

N
HOMOZĶGOT

(MUT - mutant)

ATAAGCTAGGGATT

TATTCGATCCCTAA



AGGGCCCGGAGCCGGCGAGTGCTCCCGGGAACTCTGCCTGCGCGGCGGCAGCGACCGGAGGCCAGGCCCAGCACGCCGGAGCTGGCCTGCTGGGGAG
GCGGCAGAGGCGGGAGGCGCGCGCGGGAGGGTCCGCCCGGCCAGGGCCCCGGGCGCTCGCAGAGGCCGGCCGCGCTCCCAGCCCGCCCGGAGCCCATGCCCG
GCGGCTGGCCAGTGCTGAGGGGGGGCCCGGCTCTGCATGGCCCCGGCTGCTGACATGACTTCTTTGCCACTCGGTGTCAAAGTGGAGGACTCCGCCTTCGGCAAGCC
GGCGGGGGGAGGCGCGGGCCAGGCCCCCAGCGCCGCCGCGGCCACGGCAGCCGCCATGGGCGCGGACGAGGAGGGGGCCAAGCCCAAAGTGTCCCCTTCGCTCCT
GCCCTTCAGCGTGGAGGCGCTCATGGCCGACCACAGGAAGCCGGGGGCCAAGGAGAGCGCCCTGGCGCCCTCCGAGGGCGTGCAGGCGGCGGGTGGCTCGGCGCA
GCCACTGGGCGTCCCGCCGGGGTCGCTGGGAGCCCCGGACGCGCCCTCTTCGCCGCGGCCGCTCGGCCATTTCTCGGTGGGGGGACTCCTCAAGCTGCCAGAAGATG
CGCTCGTCAAAGCCGAGAGCCCCGAGAAGCCCGAGAGGACCCCGTGGATGCAGAGCCCCCGCTTCTCCCCGCCGCCGGCCAGTGAGTAGCCAGAACCCAGGCGCAGA
GGGAGGGGGCCGGGTGGGGGCCGGGTGGGGTGTGGGACCCGAGGGCTCCTGGTGGCCTCCGGCGCCTGCGTACCTGCAGCCGGTGCTAGGGAGCCGTGGGCTGCA
AGGCCGGGTCTTGCGCCTCCCTCCACTCCCACCCAGGAAGAAGGTTCCAGACCTCCTCGCCTTGGCCCAGAGACGCTGCGGGTGGGAGTTAACGGATAGGACACCGAT
GTCTGGGCACCCTGTCCTCCTGCCCCCACCAAACGACCTCAGGGGTCCATGATCCCTCATCTGATCCCAAACTCTGTTTCATCGGCTTCACCCCAGCGGATGAATGTGTG
TGGTGCGGTATCTTCCCTGCACCCGGAGTTTCACTTTCTCGCAGTAGGAGCTGGTGTCCCCCAGCCCCTCTTCCCTTTCAAGTACCTCTTTGCCTAGAGGTTCCGAAGCTC
CTACAGAATTCTACCTCCCCATGCCCTTTGAGTTTGAGGCAGATAGTTGGTGCTTTGGGCGGATGGATGATTCAGGGGTGGGGACATTCAGGTTCCAGTGGAGGGGG
CGGGGCACCAAGTCAATTAGGGGAAGGCGCCCCCGCTAATCCTATGGGAAGCTCCCAAACGTCTAGGACTGAGCCATTAAAGTGGACTCCAGGTGCCCAAGGCGGTT
CGCTCCAAGGCCTCACGGCCCCCTGGCTGCTCTACTCAGAGAACACGCTCGGAGATATTTCAGGAGCACGGGAAATTCCCAAGTTTTCCTCGTTTCCTCCGATTATTTTG
CTCGGCATAATAGCAGCCAGATTTCAATGGCGTGATGCTGAGGAATGATTTTTATCTGGGGATTAAACGTCTTTGAAAGGCCAGTCCCTCCCTAAGCCTAATGGCCGG
AGAAGGTGGCCCCGCTCTGGGTTGTCGCCGCTGAAGGGAGTGACGTTTCTCTCGGCGCCCGCCCCTCGGGCGGCCCGGCGGAAAGCTAGTTGGGGGCCAAGCGCTTC
CCGGACTCCCGGTGGCCTCCAGCAGGGAAGAAGCGGGGTGTTAACACGAGATTTCGTTTGACTCACATCCTGGTGGTCTGAAAGTCCAAAGGATCGTTGTGTTTTCTT
TGTTTTGTTTTGTTTTTTCTGTTTGTTTGTGGTTGTTTTTTAGAGAGGTGTGAAAAAATGCATACTTAGGCAAAACCCGCGTGGTGAAACATCTTCGATTTGAATTCACTT
TCTGCCGGGAAAGCTGCTGCATAGGCAAAGTGTCCTTTCCAACGCTTAGGGCCTTGGGCCCCAAGACCCCGAAGTCAAAGCGATCCCGGCTGTGTTGGGATAATTTGT
TCCACATTTTATCCGGGGGCAGTCCCCAGCAGACCCCATCCCCGACCTGCACTAGTCCTGCGCTCTGATGCTTCTTCACTGTCCACCCTTGAGGTTTATTTTGAAGCCAA
AAGAAAAAGACAGCTGGGCATGTTGATGTCTGCTGACTATGCCACAGGTTGAGGGGAGAGGCGATCTCAACACTCCCCCCGCAACAACATCAACACACACACACACA
CACACACACAAACGTTTGAGTGGGGCCAGAGGGCCCTGGCGCCAGGGGTGAACGCGATCCAACAGAGGACTGAGACAATCTAAAGAAAAAGCCCATTAGAATAAA
GCAGCCCCTCGTTCTCCGCTCCAGATGACACTTTCTGTTTCTAAGAGGGCTGGCCACAGTGCACCCTCCATGATGGTCTGCGCTGCTCCATCTCTGGTCTGCGGGAACTA
CTCCTAGAATCCCGTAGGAGCGAAGTGTTCCGGGGAAAGTGTAGAATTTGATTTGGATTCTATGCCACAAAACTGCCTAGCCCCACACTGAAGCACTCCGTGGGCACT
GATAAATGTTTGGCCAACGCGTAAAACTAAATGTGCCCTTGGGCTGGGCGCAGGGCCTCTTTCTGCATGTTCGTCAACTGTATTAACATCCACCTTTCCTCTGGATGGC
CCTGGGAGGAGGCCCGCCATGAAGGCCTTCCTAAGCCGCCGGGCAGCACAAAGGTGATTTCACATCTTCCCAGCTGTTTAGGCCTAAGATGTGGACATCGAGCCTTCA
ACGTGGGTATTTTTCTCCTGGAATCTTAGTTTCTTCATTTGCAAAAAGTAGACAGGAACTTCTCCCCTGCGGGGTTGCAATGGGAATTGGAGAAAATATATTTCAAGTG
CCTTGCGCGATGCCCGGCACCGAGGCACTTGGCGGCACTCAATATCTGGTATTGTTTGGCTATTATTACTACTTCTTGGGCTGATCATGCTCCAATGCTTCTCTCTTAACC
CCTTGCTTTTTTTTTCTTTCGGCCCTCAGGGCGGCTGAGCCCCCCAGCCTGCACCCTCCGCAAACACAAGACGAACCGTAAGCCGCGGACGCCCTTCACCACCGCGCAGC
TGCTGGCGCTGGAGCGCAAGTTCCGCCAGAAGCAGTACCTGTCCATCGCCGAGCGCGCGGAGTTCTCCAGCTCGCTCAGCCTCACTGAGACGCAGGTGAAGATATGG
TTCCAGAACCGCCGCGCCAAGGCAAAGAGACTACAGAGGCAGAGCTGGAGAAGCTGAAGATGGCCGCCAAGCCCATGCTGCCACCGGCTGCCTTCGGCCTCTCCTTC
CCTCTCGGCGGCCCCGCAGCTGTAGCGGCCGCGGCGGGTGCCTCGCTCTACGGTGCCTCTGGCCCCTTCCAGCGCGCCGCGCTGCCTGTGGCGCCCGTGGGACTCTAC
ACGGCCCATGTGGGCTACAGCATGTACCACCTGACATAGAGGGTCCCAGGTCGCCCACCTGTGGGCCAGCCGATTCCTCCAGCCCTGGTGCTGTACCCCCGACGTGCT
CCCCTGCTCGGCACCGCCAGCCGCCTTCCCTTTAACCCTCACACTGCTCCAGTTTCACCTCTTTGCTCCCTGAGTTCACTCTCCGAAGTCTGATCCCTGCCAAAAAGTGGC
TGGAAGAGTCCCTTAGTACTCTTCTAGCATTTAGATCTACACTCTCGAGTTAAAGATGGGGAAACTGAGGGCAGAGAGGTTAACAGATTTATCTAAGGTCCCCAGCAG
AATTGACAGTTGAACAGAGCTAGAGGCCATGTCTCCTGCATAGCTTTTCCCTGTCCTGACACCAGGCAAGAAAAGCGCAGAGAAATCGGTGTCTGACGATTTTGGAAA
TGAGAACAATCTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAAAAGAGAAAAAAAAGACTAGCCAGCCAGGAAGATGAATCCTAGCTTCTTCCATT
GGAAAATTTAAGACAAGTTCAACAACAAAACATTTGCTCTGGGGGGCAGGGAAAACACAGATGTGTTGCAAAGGTAGGTTGAAGGGACCTCTCTCTTACCAGTACCA
GAAACACAATTGTAAAATTAAAAAAAAAAAAAAACTCTTTCTATTTAACAGTACATTTGTGTGGCTCTCAAACATCCCTTTGGAAGGGATTGTGTGTACTATGTAATAT
ACTGTATATTTGAAATTTTATTATCATTTATATTATAGCTATATTTGTTAAATAAATTAATTTTAAGCTACAAAAA

MTHFR - C677T



Periferalkan ºrnekleri 10 cc; EDTAôlē

t¿pôlerde muhafaza edilmiĸtir.

PCR
(Polimeraz zincir reaksiyonu)

GENETĶK ARAķTIRMA

QIAamp DNA Blood Mini Kit 



PCR (Polimeraz zincir reaksiyonu)

GENETĶK ARAķTIRMA

Gen Ekzon Oryantasyon Sekans (5'->3')

PAX9 1 Ķleri GCTTCTGGGAAGATGTCAAACACC

PAX9 1 Geri CAATAGAGAATGTGAGCGCCTAGTGG

PAX9 2 Ķleri CCCAGTCCCCRGATGCGTAGG

PAX9 2 Geri GGAAAGACAGTGTCCCTGAGGCTG

PAX9 3 Ķleri CGTGGGTCAGAGAATTTGGAAAGG

PAX9 3 Geri CTCGCGGGAAGCTCAGAAAGG

PAX9 4 Ķleri AGTTGGAGAGTAGAGTCAGAGCATTGC

PAX9 4 Geri AGTCCGTACAGCCAGCTTTCAAGG

MSX1 1 Ķleri GACCGGAGGCCAGGCCCAGC

MSX1 1 Geri GCCCACGGCTCCCTAGCACC

MSX1 2 Ķleri ACTTGGCGGCACTCAATATCTGG

MSX1 2 Geri GCAGTGTGAGGGTTAAAGGGAAGG

DNA

N¿kleotidler

Taq

polimeraz

Primer



ABI 3130 (Applied Biosystems Inc.) kapiller elektroforezcihazē 

GENETĶK ARAķTIRMA



T¦M EKZOM 

SEKANSLAMA


