HAFTA XIII

Gen transfer teknikleri
GFP plazmid ile HEK-293 hlicrelerinde overekspresyon
GFP siRNA ile susturma,
Mikroskopik olarak sonuclari degerlendirme



HEK293, insan embriyonik bobrek hiicreleri popller memeli
heterolog ekspresyon sistemi htcreleridir ve rekombinant protein
uretiminde siklikla kullanilirlar. HEK-293 hiicreleri, bu hicrelerde
eksprese olan membrane proteinlerinin farmakolojik 6zellikleri ve
yapisal ve fonksitonal iliskilerini calismak icin de
kullanilabilmektedir. HEK-293 hicrelerinin rekombinant protein
eksprese etmek maksadiyla kullaniimasi, bu hilicrelerde verimli
olarak plazmid DNA transfeksiyonu yapilabilmesi, translasyonun ve
protein prosesisinin yuksek oranda dogru olmasi 6zelliklerinden
kaynaklanir.

Ancak bu hucrelerin ion kanallari gibi membran proteinleri
ekspresyonu icin kullanildiginda verimliligin distk oldugu
gorulmustir. Bu durum genellikle hicre icindeki ya da hiicre
ylzeyindeki reseptor protein kopya sayisinin azligindan
kaynaklanmaktadir.



Ekspresyon verimliligini artirmanin bir yolu hiicre kultir
kosullarinin optimize edilmesinden gecer.

Rekombinant protein ekspresyonunu etkileyen t¢ major faktor
hiicre kulttru kosullari, vektor ve konakgi hticre secimidir.

Kaltlir ortam sicakligini degistirmek genellikle etkilidir ¢clinku
sicakhgin hicre blayimesi, canliligi protein sentezi ve metabolizmasi
uzerindeki etkisi gbz ardi edilemeyecek derecede 6nemlidir. Bu
anlamda, kultir ortam sicakhiginin 37°C nin altina disurilmesi,
hiicre buyume hizini da duslirecektir. Yapilan bazi arastirmalara
gore HEK-293 hucrelerinin aksine, CHO hucrelerinde kiltir ortam
sicakliginin 30-32°C ye dusurilmesi bazi rekombinant protein
ekspresyonlarinda artisa sebep oldugunu gostermistir. Bu durum
gostermektedir ki diisik sicakligin protein ekspresyonu uzerindeki
etkisi hiicre hattina spesifiktir ve protein expresyonu artisi temel
olarak hiicrelerin soguk etkisiyle hlicre dongusintn S ya da G1
fazinda arest olmalarindan kaynaklanmaktadir.



Transfekte Hucrenin Takibi

* Arast

rmacilar gen dizeyinde yaptiklari

manipulasyonun takibini yapabilmek icin

calisti

<lari genleri markir genlerle etiketlenir. GFP

vesil floresan proteini bu amacla siklikla kullanilan

etiket

erdendir.

* GFP geninin ekspresyon plazmidine ligasyonu

— Liga

syonu takiben GFP, plazmidin kovalent parcasi

olarak plazmidle ayni zamanda sirkilerize olacaktir.
Sadece sirkuler form hcre icinde replike olmaktadir.
— GFP ligasyonu icin, GFP ve plazmid ayni restriksiyon
enzimleri ile kesilir. Kesim sonunda GFP geni ve
plazmid birbiriyle eslesen uclara sahip olacaktir.



GFP Plazmid Ligasyonu

* Ornek ligasyon protokoli

Materials

The purified restricted GFP
10 x T4 Ligase buffer

T4 DNA Ligase

Water

Restricted plasmid

Protocol
1. Prepare the following ligation mixes for your restricted GFP: (amounts in pL)

Sample A B
Water 16 11
10 x T4 Ligase buffer 2 2
Restricted GFP 0 5
Restricted plasmid 1 1
T4 DNA Ligase 1 1

2. Incubate the ligation mixtures at 16°C in a heat block until next day.



Hucre Transfeksiyonu

* GFP markir geni iceren plazmidin memeli
nlcresine akarilmasi icin, plazmid direk olarak
consantre CaCl2 solGsyonu ile karistirtlir. Bu
<arisima damla damla fosfat tamponu eklenir
ve presipitat elde edilir.




Hucre Transfeksiyonu

e Ornek hiicre transfeksiyon protokolii

Materials
Human cells

2.5M CaCl,
Plasmid

Hepes buffer

Protocol

1. Add 50 ul 2.5M CaCl, to your tube containing 450 ul DNA. Mix by taking the liquid up and

down with your pipet. Avoid air bubbles.

2. Add the 500 pl DNA-CaCl-solution slowly one drop at a time to the tube containing 500 ul 2x

Hepes buffer. While you do this, you continuously make bubbles in the solution with a bigger pipet.
3. Leave the mixture for 5 min at room temperature.
4. Add the mixture to your cells one drop at a time.

5. Leave the cells to grow in the incubator overnight.



Plazmid Uretimi

* GFP iceren plazmidler E.coli hiicresine
transforme edilir. Ornek transformasyon
protokoli

Materials
LB- medium

2 LB-agar plates containing kanamycin

2 Eppendorf tubes with E. coli cells.

The ligation mixtures from yesterday

Plastic Drigalsky spatulas for plating the bacteria

42°C heat block

Protocol
I. Transfer 5 pL of each ligation mix (A and B) into separate tubes with E. coli. Use a pipet tip to

stir around.
2. Incubate the transformation tubes on ice for 30 min.

3. Heat-chok the cells in a 42°C heat block for 20 sec. and immediately thereafter incubate on ice

for at least 2 min.



Plazmid Uretimi

4. Add 950 pL LB-medium to each of the two transformation tubes.

5. Incubate at 37°C for | hour.

Protocol for cloning PFP into mammalian cells Aarhus University, Studiepraktik 2013

6. Plate 150 pL of each transformation mix on each of two LB-agar plates marked A and B. Write

name and group on the plates.

7. The agar plates are incubated (bottom up!) in a 37°C incubator overnight.



Hucre Transfeksiyonu

* Ornek protokol

Materials
Waste tube

PBS wash buffer
Media

Protocol
1. Remove the old media from the cells, by transferring it to a waste tube.

2. Wash the cells with 5 mL wash buffer (PBS). Be careful not to disturb the cells. Add the buffer,

let it flow around and empty the flask again by transferring the buffer to the waste tube.

3. Add 10 mL of new media.



GFP Iceren Koloni Taramasi

* Koloniler GFP alip almadigi yontinde koloni PCR teknigi ile kontrol edilir.

Materials
You will get 55 nL of following stock mix made by the instructors:

5.5 pLL 10 x SuperTagq buffer

o

.55 puL SuperTaq DNA polymerase
2.2 uLL CMV forward primer, 5 pmol/pL
2.2 uLL eGFP — N reverse primer, 5 pmol/uL
1.1 uL 10 mM dNTP
43.45 nL water
Eppendorf tubes
1% agarose gel (incl. GelRed)
Gel apparatus
Power supply
6 x Ficoll DNA loading buffer (Ficoll pulls the dye down in the wells)

100 bp DNA size marker (see appendix for the size of each band in the marker)

Protocol

. Number 5 PCR tubes (1-5).

2. Add 10 pL stock mix to each of the PCR tubes.



4. Pick the 5 colonies with a small pipette tip (those for Pipetman P10) by dipping the pipette tip
into a colony and then dipping it in one of the PCR tubes and stir a bit about, so that the cells gets
into the liquid. Close the lids on the PCR tubes.

6. The 5 PCR tubes are placed in the PCR machine (remember team numbers!) and the PCR is
started.

7. The PCR cycle program is:
1. Imitial denaturation of template DNA: 2 min at 95°C
2. Amplification cycles (repeated 30 times): 30 sec. at 95°C (melting)

30 sec. at 60°C (annealing)
I min. at 72°C {elongation)

& After ended PCR add 2 pl 6 x Ficoll DNA loading buffer to each PCR tube and to the size

marker.

9. Load the agarose gel with the entire volumes of each sample. Write down where yvou load the
samples. (See appendix for how to load a gel).

10 Run electrophoresis at 60 mA until the blue dye is around 2.5 cm from the bottom of the gel.

11. Visualize the agarose gel on a UV box and photograph your gel.

12. Wnite up sample numbers on your photograph.

- Do all the samples contain the plasmid with the insert?



Hicrelerin Goruntulenmesi

* GFP’li hiicreler koloni PCR ile konfirme
edildikten sonra florosan mikroskopu altinda
direkt olarak gorintulenebilir.




