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Rekombmant DNA nedir?

Farkl biyolojik kaynaklardan olusturularak birlestirilen,
dogodo birlikte bulunmayan DNA molekulleri
anlamina gelir.

Rekombinant DNA molekdulleri rekombinanat DNA
teknolojileri ile yapilrr.




Rekombinant DNA 3
sekilde yapilir

igh DA

Transformasyon: rrr—— é
Oncelikle vektore eklenecek DNA pargast segilir. : N e
Ikinci olarak restriksiyon enzimleri ile bu parca T —— L.
kesilir. Ardindan DNA ligaz ile birlikte DNA vektor v

Icine eklenir. Vektdr genellikle bir antibiyotik
markiri igerir ki su sayede bu antibiyotige maruz
kalindiginda vektorli host yasarken vektorsiiz host
oldr.

Vektortin konakgi icine yerlestirilmesi 1slemine
transformasyon 1slemi denir. En ¢ok kullanilan
konake1 hiicre E. Coli. E.coli icine se¢ici markirlar
iceren vektorlerin yerlestirilmesi sayesinde
transforme hicreler transforme olmamais hiicrelerden
ayrilir.




Table 8.3 Some commonly used antibiotics and antibiotic resistance genes.

Inhibits bacterial cell wall synthesis by disrupting
peptidoglycan cross-linking

Tetracycline Inhibits binding of aminoacyl tRNA to the 30S

ribosomal subunit

Kanamycin Inactivates translation by interfering with

ribosome function

B-Lactamase (amp") gene product is secreted and

hydrolyzes ampicillin

tet" gene product is membrane bound and prevents

tetracycline accumulation by an eflux mechanism

Neomycin or aminoglycoside phosphotransferase
(neo") gene product inactivates kanamycin by

phosphorylation



Bakteriyel olmayan Transformasyon
Bu islem bir 6ncekine ¢ok benzer. Tek farklilik bakteriyel olmayan
transformasonda konakg1 olarak E.coli gibi bir bakteri kullanilmaz.

mikroenjeksiyonda, DNA dogrudan transforme edilecek hiicrenin ¢ekirdegine
enjekte edilir.

_biolistiklerde, konake¢1 hiicre DNA kapli tungsten veya altin partikiiller gibi
mikroprojektiller ile bombardiman edilir.

Fa] girisi ile _
Faj girisi transformasyona es bir transfeksiyon islemidir.

Tek farklilik bakteri yerine fajlar kullanilir.
Bu anlamda lambda veya MI3 fajlar
Viral

rekombinanatlari ral
tiretmek icin kullanilirlar.




Bir rekombinant iirinin
yapim asamalari

1. DNA'nIn izolasyonu ve saflastinimasi

2. Restriksiyon enzimleri ile kiicuk oligonukleotid
fragmanlarnnin olusturulmasi

3. Fragmanlarn vektor icine yerlestiriimesi

4. Vektorun konakciya yerlestiriimesi

5. Konakcgli replikasyonu gerceklestirerek istenilen
urdn yeni nesillere gecer
6. Klonlanan urinidn eldesi ve analizi




Molecular Cloning

/ Restriction site

GGATCA
CCTAGE e acZ gene

The foreign DNA and plasmid are cut with the same
restriction enzyme, which recognizes a particular

Foreign DNA Plasmid

Bacterial genome is
missing the /acZ gene,

Blue colonies
have plasmids
without insert.

Ampicillin
/ resistance
gene

GA Tea
G

Bacteria (may take
up plasmid with or
without the insert,
or may not take up
plasmid at all).

7

White colonies
have plasmids
with the foreign
insert.

sequence of DNA called a restriction site. The restriction
site occurs only once in the plasmid, and is located within
the lacZ gene, a gene necessary for metabolizing
lactose.

The restriction enzyme creates sticky ends that allow the
foreign DNA and cloning vector to anneal. An enzyme
called ligase glues the annealed fragments together.

The ligated cloning vector is transformed into a bacterial
host strain that is ampicillin sensitive and is missing the
lacZ gene from its genome.

Bacteria are grown on media containing ampicillin and
X-gal, a chemical that is metabolized by the same
pathway as lactose. The ampicillin kills bacteria without
plasmid. Plasmids lacking the foreign insert have an
intact lacZ gene and are able to metabolize X-gal,
releasing a dye that turns the colony blue. Plasmids with
an insert have a disrupted /acZ gene and produce white
colonies.




Cloning or expression Eukaryotic chromosome
vector (plasmid)

Digestion with restriction

\/ endonucleases \/

DNA fragment
containing gene
of interest

\Ligation

Recombinant plasmids




DNA
of cloning interest

U V
FPaste ,
Complementarity

Recombinant DNA molecules




Restriksiyon enzimleri

o Restriksiyon enzimleri spesifik tanima bdlgelerinden
DNA'ya baglanir

 Konakci hUcre kendi DNA'sinl metilasyon sayesinde
korur.




GA AT T C

31




RE’s recognize specific Palindromic sequences =
recognition sequences

cleavage in offset manner produces
overhangs that provide




Restriksiyon enzimlerinin
ozellikleri

lzole edildikleri bakterinin adini alirlar
Ornegdin EcoRl = E. Coli esheria colilden izole
edilmistir
Kit (Blunt) & Yapiskan (Staggered Cuts) uclar
e Smal =Kutuc
 EcoRI = Yapiskan uc¢(leaves a 5’overhang)
o Pstl = Yapiskan uc(leaves a 3’overhang)

<DNA ligasyonu = Eger uygun yapiskan iki u¢ varsa
uclar yapisir ve DNA ligaz iki DNA molekUlU arasinda
fosfodiester bagi olusturarak bu uclar yapistirr.




Cleavage with EcoRl Cleavage with EcoRI
3!

5' G A-A-T-T-C
ITT l

||| Fragments with 1] |
3’ mieslemin complementary tails el N

Annealing allows recombinant

DNA molecules to form by
complementary base pairing. The

two strands are not covalently bonded
as indicated by shaded gaps

DNA ligase seals the gaps,
1] ] covalently bonding the
. 5 two strands

1). Create Donor DNA fragment, via restriction digest

2). Add fragment to a vector, sticky ends hybridize to
vector and are pasted using ligase

3). Donor DNA is replicated, transcribed and translated,
and thus the recombinants can be selected.
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Cleavage
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endonuclease Cleavage Cleavage by EcoRl
sites endonuclease
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Recombinant plasmid




Cut DNA into fragments.
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Vektor Tipleri

. Plazmid (5-10kb)
. Bakterifajlar (10-40kb)

. Kosmidler (50kb) Klonlama vektorleri sunlari icermeli
. BACs, YACs (300-1000kb)




Table 8.2 Principal features and applications of different cloning vector systems.

Plasmid Naturally occuring multicopy <10 kb Subcloning and downstream
plasmids manipulation, cDNA cloning and

exXpression assays

Phage Bacteriophage A Genomic DNA cloning, cDNA
cloning, and expression libraries

Plasmid containing a bacteriophage  35—45 kb Genomic library construction
A cos site

2NN ETG I EV (g (G| Escherichia coli F factor plasmid 75-300 kb Analysis of large genomes
chromosome)

YAC (yeast artificial Saccharomyces cerevisiae centromere, 100—-1000 kb (1 Mb) Analysis of large genomes, YAC
chromosome) telomere, and autonomously transgenic mice

replicating sequence

MAC (mammalian Mammalian centromere, telomere, 100 kb to > 1 Mb Under development for use in
E1g O {[F 1R (] BELI ) and origin of replication animal biotechnology and human
gene therapy




1. Klonlama icin kullanilacak olan plazmidler

birka¢ uygun restriksiyon alani icermelidirler

&
4
3

pDrive Cloning Vector
3.85 kb

\\J




DNA to be cloned DNA insertion
cut with same disrupts
Polylinker restriction enzyme lacZ gene

lacZ lacZ ‘Q
| gene dgene y

Ampicillin
resistance

!

5 3",

lacZ lacZ
gene gene

" lacZ
gene

Ampicillin
resistance

Ampicillin
resistance

pUC18 plasmid Polylinker cut Recombinant plasmid
Intact lacZ gene with restriction enzyme cannot metabolize Xgal
can metabolize Xgal and will form white colony
and will form blue colony



2. Bakteriyofajlar

. Callar K ’1-!'9 Bacterophages
B. Phage = gancn i’ f ‘

| Claaws with lEnm:l DMA
1 restnction enzyme ~ -

The central third of lambda (A) phage ¢ —
vectors can be replaced with foreign _ L, L
DNA without affecting the ability to ' '
infect cells and replicate

= 1000X more efficient than plasmids

Central gene cluster
Lambda phage

=
Y }
Lambda DNA molecule )

Central gene cluster .
Central region removed by
restriction enzyme digestion

——— Bactarium

Lambda arms

Infaction

Insertion and ligation of foreign DNA

Lawn of
bactarium

§ In vitro packaging

Recombinant viral particle
carrying foreign insert able to
infect bacterial host cell and

replicate to form plaques




3. kosmidler: bakteriyofaj ve plazmid parcalarinin

birlestirilmeleriyle olusturulmustur

Phaga A DNA concatenate

- L Clone cos DNA
Cohesive ends (cos) sy
Germn: DA £05 Sile
(= 3

- Bafl{Sau3A = compatible)
?jf

P:.r‘llr cleave with

| SaudA isolate e
35—45 kb fragments | toeR
|_ Lﬁ
cos sites
‘ Ligate
hl\"" Vector DNA g
- — = = =) — S
cos sitas Gamm:: DNA In vitro packaging recognizes two

1) cos sites that are 35— 45 kb apart.
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4. Yapay kromozomlar,
BACs ve YACs

YAC library

\ Transform yeast

a Spheroplast fusion @
Yeast clone(s)

)

Yeast Purified YACs
ES cell

¢ Microinjection
Ga18R b Lipofection
selection

@ csce
CD = -
. Fertilised cocyte
\__‘/ selection

ES cells ﬁ“‘---h_, 4#,,,#af’ffff
Chimaeric (@ Transgenic

mouse mouse
YAC-carrying mouse

Generation of YAC-transgenic mice
Expert Reviews in Molecular Medicine© 2003 Cambridge University Press




Molekiiler teknikler

RFLP

PCR

DNA Dizileme
Hibridizasyon
Genetik mUhendisligi




RFLP

 DNA fragmanlarindaki degisiklikler restriksiyon
enzimleri ile kesilerek uretilir.

o Restriksiyon haritalamasi: Bir restriksiyon haritasi klon
DNA segmentinde restriksiyon alanlarnnin birbirine
uzakhgini, dizilisini ve sayisini saptar.




Rekombinant DNA teknolojisinde

kullanilan diger yontemler

« DNA nukleotid dizisinin hizl bir sekilde
saptanmasi

o Enzimatik Yontem (Sanger YOntemi

o Kimyasal yontem (Maxam-Gilbert
YOontemi)




DNA dizileme Yontemi

1976-1977'de Harvard Universitesi'nden Allan 5 2PGCTACGTA 3
Maxam and Walter Gilbert, DNA'nin kimyasal // \
modifikasyonu ve ardindan onun spesifik Clavgea: A+G G C  CsT
bazlarda kesiimesi esasina dayanan bir DNA i l i l
dizleme yontemi gelistirdi.

PGCT “PoeTAac PG PG

Bu ydntem DNA'nIN 5" ucunun radyoaktif .Pactac **PGCTA P6C

“PocTACGT PGCTA

olarak isaretlenmesini (gamma-3?P ATP) ve “*PGCTACG

sonra dizilenecek DNA parcasinin Aa @ e
saflastinlmasini gerektirir. DOrt farkl kimyasal
reaksiyonda (G, A+G, C, C+T) uygulanan
kimyasal islemlerle, molekullerin ufak bir
kisminda, DNA'y1 olusturan dort nukleotid
bazdan biri veya ikisinde kesikler meydana

ge|ll‘ Sequencing Gel




e Zincir sonlandirma ydntemi (veya Sanger yontemi, onu
gelistiren Frederick Sanger'e atfen) Maxam ve Gilbert
yontemine kiyasla daha verimli oldugu, daha az toksik
kimyasal ve radyoaktivite gerektirdigi icin kisa sUrede hizla
yayginlasti. Sanger ydnteminin ana ilkesi zincir sonladirc olarak
dideoksinUkleotit trifosfatiar (dANTP'ler) kullaniimasidir.

@ Reaction mixture
* Primer and DNA template » DNA polymerase
» ddNTPs with flourochromes » dNTPs (dATP, dCTP, dGTP, and dTTP)

Primer

34IIIIIIII|IIIIIIIII5.

Template
ddNTPs
ddTTP —@

ddCTP -@ . .
ddATP - @ Capillary gel electrophoresis

ddGTP -® separation of DNA fragments

@ Primer elongation

Capill el
and chain termination apflanyg

@ Laser detection of flourochromes
and computational sequence analysis

Chromatograph



 Nukleik asid hibridizasyonu

o Southern transferi. DNA hibridizasyonu
o0 Nouthern transferi: RNA hibridizasyonu

RMA ar DNA Solution passes through
el and filter to paper towels

32P-laheled \i e > . wigration
-

siza rnarkers.\,y

L

Paper towels

(-
i

o

-‘::,,T,_.;ﬁ:f"" Electrophoresis

Filter in i
Expose “Seal-a-Meal" al ; _
K-mﬁlm Probe hybridized bag aolution Nltrn*tl:ﬁllulc:se
to filter { to complemantary iter
’ sEguenoe

Hybridize with uniguea
Autoradiogram 32P-labeled transferred
nuclaic acid probe to filter




Genetik MUhendisligi,

o Trangenik bitkiler ve hayvanlar Gretmek

e Transgen: Yabanci Gen

e Transgenik: Yabanci geni tasiyan organizma
o Transgenik model olusturmak

HUcrelere yeni gen nakliile farkl dzellikler tasiyan
oranizmalarin Uretilmesi




Transgenik hayvan olusturma yéntemleri

1. DOllenmis yumurtaya gen
transferi iletransgenik hayvan
Uretimi

2. Embriyogenik kOk hiucrelerine gen
transferi ile transgenik hayvan
uretimi

‘:?

L

B tice are matched l
ard fertilized eggs
are remaved from

the fernale maouse. %

EB Foreion DMA s injected

into one of the pronuclel.
Injectin g . —
needle ™~ "
ene o
I !;

F l'llIiZe

pme

I BBEmbryos are implanted in
a pseudopregnant female.

B Offpring are tested for
the presence of the
introduced transgene.

B Wice carrying the
geng are hred e
produce a strain of
mice homl:mrguus
for the foreign gene.




Rekombinant DNA teknolojisinin biyomedikal 6nemi

Prenatal tani (Beta Talessemi)

Bircok hastaligin molekuUler seviyedeki patolojik tanilarn, Diabet,
Alzheimer vb.

Genetik hastaliklann molekuler nedeni (Kalitsal meme kanseri
vb.)

Kanser teshisi (onkogenler, mutant genler)

Rekombinant farmasotik trtnlerin Gretimi (biyoteknoloji
calismalari)

o Agsl Uretimi

o Pihtilasma faktdrlerinin Uretimi
o InsUlin Uretimi

Gen terapi

Viral ve bakteriyal enfeksiyonlarda patojenin tespiti (Hepatit
virdsu v.b.)

Adli tipta suclunun tayini, babalik tayini
DNA cipleri
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