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o Molecular biology terimi ilk kez Warren
Weaver tarafindan 1938'de kullanildi.

Hayatin fiziksel ve kimyasal olarak
aclklanmasi olarak tanimlandi.

o0 1977°de, Carl Woese prokaryoflari iki sinifa
ayird;

Bakteri ve Arkealar (Obakteri ve
Arkeabakteriler)




o 1910'larda kalitimin Mendelyan kromozom teorisini takiben atomik
teorilerin ve kuantum mekaniginin olgunlasmasi 1920’lerde
gerceklesmistir.

o 1940’ta, George Beadle ve Edward Tatum genler ve proteinler
arasinda baglanti oldugunu saptadilar.
Model organizma olarak Drosophila
yerine fungus Neurospora belirlediler.

o 1944, New York Rockefeller Enstitisti’nde

calisan Oswald Avery, genlerin DNA’dan
yapildigini saptadilar.

George Wells Edwad Lawrie
Beadle Tatum
(1903 - 1989) (1909 - 1975)




1952, Alfred Hershey ve Marth:
Chase bakterileri enfekte ede
bir virlis olan bakteriyofajin da
genetik materyalinin DNA R
oldugunu onayladilar.

1953, James Watson ve

Francis Crick DNA'nIN Cift
sarmal yapisini kestettiler




o 1961, Francois Jacob ve Jacques Monod genlerin
ucundaki spesifik alanlarn etkileyerek diger genlerin
ekspresyonlarini reglle eden belirli gen drtnlerinin
oldugunu saptadilar. Ayrica DNA ve onun protein
Uronu arasinda mRNA olarak adlandirdiklarn araci bir
DNA ‘nin oldugu hipotezini dne surduler.

o 1961 ve 1965 arasinda, DNA’daki genetik bilginin ve
protein yapisinin arasindaki iliski saptandi. Genetik
kod, nukleotid ve aminoasitler...

o MolekUler biyolojinin ana kesifleri 25 yillik bir periyod
icinde yer aldl..




Kapsami nedir?

o MolekdUler Biyoloji: Gen yapisinin ve
fonksiyonunun molekuler duzeyde
anlasiimasi

o Kalitimin, genetik varyasyonlarin ve gen
ekspresyon tablolarinin anlasimasini
kapsar




Molekuler biyolojinin calismao
akis

o MolekUler biyolojinin calisma akisi bilginin I
DNA'dan alinip proteine aktariimasi
seklinde isler (Santral Dogma)

o MolekUler biyoloji alani genellikle
biyokimya, genetik gibi alanlarla ortusur.

Transkripsiyon Translasyon
DNA ﬂ RNA uv“ PROTEIN I
(yaziima) (Ceviri)

Replikasyon
(eslenme)

Yapisal protein

islevsel protein

Santral dogma basamaklar:




Molekule buyolojinin eczacilik
ve TIp Icin onemi hedire




o Rekombinant preparatlarin hazirlanmasi

Insulin, interldkin, interferon, insan buyime
hormonu vb.

o gen tedavisi, eksik ya da hatall protein uretimine
neden olan, bozuk gen tasiyan hUcreye normal
geni yerlestirme yontemine gen tedavisi denir.
Gen tedavisi, hastaliklan nukleotid dizeyinde
tedavi etmeyi amaclar

o Genetik defekte gore ilac tedavisi




Orgaizmanin olgun bir hiicresi

icindeki genetik bilginin tamamina genom
denir

DNA tarafindan kodlanir (lbazi virUslerde
RNA)

Tipik bir insan hicresinin
diploid genomu yaklasik
7x10° baz cifti icerir ve

23 kromozom icinde bolunmuUs
durumdadrr.




Genom databazlar

o Altl major organizma grubunda genom organizedir.
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Okaryotlar prokaryotlardan
daha gelismistir

Prokaryotic Hiicre Okartotik Hiicre

Plazma zan

Sitoplazma

DNA
Niikleoid bolge
Nukleus

Ribozomlar

10-100 pm




Table 1: Okaryotik ve prokaryotik hiicrelerin &

Prokaryotes

Eukaryotes

Organizma tipi

Bakteri, arkea

Protist, Fungi, Bitkiler, hayvanlar

~ 10-100 um (sperm hcreleri, kuyruk hari¢ daha

Buyiikliigu ~1-10 pm Kiiciiktir)
nukleoid bolgesi; zarla
Nukleus tipi cevrili gercek nukleus |Cift kath zarla ¢evrili gergek nukleus var
yoktur
DNA sirktler Histon proteinli linear molekdller (kromozomlan)

RNA-/protein-sentez

sitoplazmada

RNA-sentezi nukleus iginde, protein sentezi
sitoplazmada ya da ER (zerindeki ribozomlarda

Ribozomlar

50S+30S

60S+40S

Sitoplazmik yapa

Cok az

Sitosikeleton ve endomembranlar ile oldukca
yapisallagsmis |

Hucre hareketi

Flagellinden yapilmis
kamc ile

Mikrotubil iceren kamg1 ve silia; aktin igeren
lamellipodia ve filopodia

Mitokondri

yok

Bir ile birkag¢ bin arasinda (ama bazilar
mitokondrisiz)

yok

Alglerde ve bitkilerde

Genellikle tek hticre

Tek hicre, koloniler, yiiksek cok hiicreli
organizmalar







Okaryotik hticreler

o Okaryotik hiicreler hayvanlarda, bitkilerde, fungi ve
protist hiicrelerde bulunur

o Zar ile cevrili gercek nukleusa sahiptirler

o Okaryotik genome prokaryotik genomdan cok daha
komplekstir ve bircok kromozoma dagilmis
durumdadir.

o Okaryotk DNA lineerdir

o Okaryotik DNA’lar histon adi verilen proteinlerile
komplekstirler

o Bircok zar bagl organel mevcuttur
o Kompleks bir ic yapiya sahipftir
o Hucre mitoz ile bolunur




Arkea

o Nukleusu olmayan prokaryotik
organizmalardir

o Molekuler biyolojileri 6karyotlara cok benzer




Human genomes

|
Mitochondrial genome 16.5 Kb

2 RNA 22 tRNA 13 polypeptide
genes genes encoding genes

[60% | 40%

Unique low copy Repetiive DNA
number DNA

Interspersed Tandem
repeals

(Kb = kilobases and Gb = gigabases) (modified from Strachan and Read 1996).




Insan Genomu

Genome
Chromosome s
Gene —— — Gene
Intergenic region




Biyoteknoloji ve

rekombinant Urunler

Biyoteknoloji kisaca, yasayan doku ve organlan kullanarak,
uygun ydontem ve tekniklerle istenilen UrunUn elde edilmesi anlamina geli




Bacterium

@) Isolation of plasmid DNA
and DNA containing gene
,/] — © of interest

Bacterial Plasmid

©Plasmid put into
bacterial cell

S @P—@“‘l

@) Cells cloned with gene of interest
© Identification of desired clone| -

Gopres of gene ) ‘ﬂj) Copies of protein

Cell containing gene
of interest

@ Gene inserted pun— / \
: : into plasmid Y
chromosome \l I é}h (

A
Recombinant DNA Gene of —)
{plasmid) interest DNA of
(black) chromosome

in heart attack therapy
Capyright & Pearson Education, Ine., publishing as Benjamin Cumimings.

Gene for pest #* Human growth
resistance =. |- _ “| hormone treats
inserted into @ Various applications L | o0 stunted growth
plants _ b le oo
: y = Basic
Basic <« % research
research  Gene used to alter bacteria Protein dissolves blood clots on protein
ongene  for cleaning up toxic waste







Gen tedavis




THE HUMAN GENOME - THE BLUEPRINT OF LIFE

The Human Genome project sequenced DNA, the molecules that make up chromosomes in cells. The information derived from this project presented scientists with a
valuable opportunity to not only uncover the secrets of DNA but also the manner in which genes are associated with disease. Scientists now are able to compare the
genomes of people who have a certain condition with those who do not, in order to determine whether genetic variation plays a role in that condition.

This information will help them to predict and possibly prevent disease in the future.

1. cell
Each of the trillions of cells in the human 4' Genome 4 ”
body contains 46 chromosomes packed DNA is made up of chemical building b!m‘.ks abbreviated A, C, T,_anq G. il
tightly into the region called the nucleus. The entire length of a DNA strand consists of these four blocks in different combinations.
Together, all the DNA in all the chromosomes - more than 3 billion letters — makes up
the human genome. When scientists say they have "sequenced" the
human genome, lhley mean that they have figured out the e
2_ Chromosomes order of all those A's, C's, T's, and G's in sequence.
Half of the chromosomes in the nucleus
come from your mother, and half from
your father. Each chromosome is a
~=long, tightly coiled molecule called DNA,
ordeoxyribonucleic acid.

3.DNA

If unwound, the DNA from all the
chromosomes in a single cell
placed end to end would stretch 4

more than six feet. f c\cf1|c|1|~r ‘c

6. Misspellings in the Sequence
The way the genes are "spelled" makes all the
difference - one letter out of place in a gene can
cause disease. Now that we know the normal
sequence of the human genome, researchers
can compare the DNA sequence from people
who have a disease or condition to those who
don't. If there are differences in the spelling of
certain genes between the two groups, it's
possible that the condition may be caused by
or related to that misspelling in that gene.

T
5. Genes: 30,000 DNA Segments

Much of the DNA in the genome is organized into units

called genes. There may be as many as 30,000 genes in the

genome; they are the instruction manual for making all the -

proteins in the body. These proteins are the physical "stuff" -

that makes up our hair, skin, heart, and blood, among other r \ 7' Genes and Disease

things. They also control chemical reactions, regulate blood e Scientists have identified about 6000
sugar and heart rate, and control how food or medicine is W ¥ diseases, such as Huntington disease

metabolized in the body. and cystic fibrosis, that are directly
caused by misspellings or physical
problems in single genes.
But the genetic contribution to many
common conditions - such as diabetes
and heart disease - is part of a larger
puzzle that could include diet, lifestyle,
environment, and even other genes.
For many of these common conditions,
genetic misspellings probably make
only a small contribution to disease
relative to other factors, or work in
concert with them to cause illness.

Praguced by the Genetics & Publi Policy Genter at
Husiration by: BAKEDMEDIA, INC:




o insan Genom Projesi “tUm cagdlarnn en
Ozel gunl” ifadesi ile 26 Haziran 2000
tarihinde ABD Baskani Bill Clinton, Birlesik
Kralllk Bastbbakani Tony Blair ve Ozel sirketleri
temsilen Celera Genomics yetkilileri, I

projenin ilk ayagini tamamladiklarini
dUnyaya ilan ettiler. Proje sonuclar 2001
vilinda aciklanmis olsa da eksikler ancak
2003 yilinda bitirilebildi

o 2005 Insan Genom Projesi icin her iki
grubun da calismalarn devam ediyor.l2
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