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Cell culture
• HeLa/ MCF-7 issue

● HeLa cells don't like effectene
● HeLas react too fast to drugs

● Stable cell line
● One clone of Hela cells
● Several clones for U2-OS
● Restarted MCF-7

• Characterization of integration site

• Meeting with Manfred Schmidt at 
2 pm today 



  

Synthetic P.: ROE-PCR

TF binding site random

Run a PCR

Mix

Screen

Res site 
5'

Res site 
3'



  

ROE-PCR: 1x 2x 3x promoters
1st set of synthetic promoters of our own making!



  

ROE-PCR: Inducible Promoters



ROE-PCR: Screening

✔ Two promising candidate for p53 inducible 
promoters

✗ Need to optimize conditions for HIF 
screening (HeLa die too fast)

✗ Protocol is very sensitive to small 
variations in oligo concentration

➔ Remade p53 and NfkB inducible 
promoters with different 
concentrations



ROE-PCR: Screening



ROE-PCR: Screening



  

● HEARTBEAT contains
4395 promoter sequences with 
altogether 29966 entries

● allowing
– histograms / density plot of TFBS 

distribution
– combinatory appearance
– multiple queries

HEARTBEAT
(Heidelberg Artificial Transcription Factor Binding Site 

Engineering and Assembly Tool)



  

Transcription Factors of Interest
● SREBP

(Sterol Regulatory Element 
Binding Protein)

– upregulating sterol 
biosynthesis

– negative feedback 
loop by sterols

● VDR
(Vitamin D receptor, calcitriol 
receptor, NR1I1)

– heterodimerization 
with RXR (retinoid-X 
receptor)

– binding to hormone 
response elements

– involved in metabolic 
pathways:

● mineral 
metabolism

● immune response
● cancer

from Brown & Goldstein 1997, PMID 9150132.



  

Heartbeat - 
Output



  



  

WT1 = Wilms tumor 1
Contributes to development 
of       the urogenital system

AP-2 = Activating Protein 2
Regulates gene expression     
     during early development



  

● checking for maxima of the density 
curve

● searching for additional TF binding 
sites

● searching for restriction sites

● creation of control sequence

The check-list:



  

← the BLUE series

 The GREEN series → 

← The VIOLET series



  

Outlook

● Development of a GUI which provides all 
applications to get a synthetic promoter 
sequence

● Modify Heartbeat_DB
● longer Sequences
● check for systematic errors

● Modelling promoter activity 



  

Natural promoters
• Cyp1A1 for gDNA

• NFkB  from Oakes group – Ready for test digest 
today

• HSP70

• NFAT – plasmid obtained, waiting for primers

• Other promoters ordered from Addgene



  

Measurement: Microscopy

• Nikon Eclipse 90i upright automated 
microscope in Nikon imaging center

• Samples are fixed using 4% Pfa

• Comparative analysis using ImageJ



  

Measurement: Microscopy
Initial results



  

Measurement: FACS
CMV as reference



Measurement: FACS
JeT as reference



Real-time RT PCR
---Current status 

RNA extraction: 

   satisfactory yield

   10^6 cells => 15 ug

qRT-PCR 

   blue: CMV

   yellow: JeT

 CMV:JeT=1.73:1

   -> T test



Real-time RT PCR
---Work plan

 standard curve

    ->eGFP: plasmid number?

 6 replicates

     more time point

 difficulty in cell culture
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