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Cell culture
e HelLa/ MCF-7 Issue

 HelLa cells don't like effectene
 Hel as react too fast to drugs
o Stable cell line

e One clone of Hela cells

e Several clones for U2-0OS

e Restarted MCF-7
e Characterization of integration site

* Meeting with Manfred Schmidt at
2 pm today
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ROE-PCR: 1x 2x 3x promoters
[ 17 set of synthetic promoters of our own making! ]

CONST

ConstL1
ﬂMﬁQﬁI&&M&Q@EMW_EMWC

m:n: ﬁ%ﬁ%ﬁﬁmﬂ iﬁ %A: EAZ %%3
GGGTTCACCGCATACAGCGCGATCGGCAATCA GGGTGACGGGTTCACTAAGCTT

Const L 4

ACTAGTGGGTGACGGGTTCAGCTGTGCGTGGGCGATCGGCAGA GGGTGACGGGTTCACAGCTTAGTCAGC
GATCGGCA GAMGG TGACGGGTTCACGTTACACGGCGCGATCGGCAGATCATGACTCAGGGTGACGGGT
CAGTTGGGAC TCATGACTCAGGGTGACGGGTTCACTAAGCTT

const L 5
ACTAG TGGGTGACGGGTTCAGG TCCACACACGCGATCGGCAGATNNEEEEI GGG TGACGGGTTCACTAAGCTT

const S 5

ACTAGTGGGTGACGGGTICATATIG TTAAAGGCGATCGGCAGATEABEEEEICEEE GGUtGACGGGTICACTIAG TCAGG TGCGA
TCGGCAGATCATGACTCAGGGTGACGGGTTCACTAAGCTT

const S 10

ACTAGTGGGTGACG AC T GGTGACGGGTTCAGGGCAGTCTGAGC
GATCGGCAGA :;Gau;n.cccsrrmmmc% TA%CGCGATGGGGMGTGA CGG

GTTCACACATGCTTTIGGCGATCGGCAGA GGTGACGGGTTICAATTAACTCCCAGCGATCGGCAGA
GGGTGACGGGTTCATAGACTAACGG GCGATCGGCAGATCATGACTCAGGGTGACGGGTTCACTAAGCTT

const 5 4
ACTARIGGGTGACGGGTTCATTIGACAAGATGCGATCGGCAGA GGLGTGACGOGGTICACATACACACAGGCGA

T L e TS S S S S

TCGGCAGA GOGGTCGACGGGTTCACAACCAGGEATGCGATOGGCAGA GGGTGACGGGTT

T i

CACTAAGCTT
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ROE-PCR: Inducible Promoters




ROE-PCR: Screening

v Two promising candidate for p53 inducible
promoters

~ Need to optimize conditions for HIF
screening (HelLa 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

HIF

HIFL&8
ACTAGTGGGTGACGGG'ITCAT otagtct ATTGCGATCGGCAGA : GLGGTGACGGGTTCAAAATGTapagtGOGAT | A

CGGCaga ; GeemalG GG TicacCTATATAAGCGCGA T{GGG*I&'-‘! ! GGetgacGGGITCACA ctgaT

_GCAcGACGGaTnGﬂ}AIEGGmGa ( GGGTGACGGGTTCactAAGCTT Nt -
HIF S 3 I
GGGTGACGGGTTCAAATTCGGCCACG [ [TT]] 1T
EGTGACGGGTTCAACCGACGAAAGCGATCGGCAGA 1 —
| .
HIF § 3 1
ACTagtGGGTGACGGGTTCA =

GOGGTGACGGGTTCACTAAGCTT

£
<

=]
=
g
=|

=




ROE-PCR: Screening

p53

p53S 8
ACTAgIGGGTGACGGGTTCACTAAGCTT

p53S 12
ACTASIGGGTGACGGGTTCATCTCACGCTGCGCGATCGGCAGATCATGACTCAGGEIGACGGGTTCAGCACCATCATAGOGATCGGCAG
IGGGTGACGGGTTCAACACGTTATTTGCGATCGGCAGATCATTCCAATTGGGGTGACGGGTTCACT

p53 S 23
ACTAGTGGRtGACGGGTTCAGATGGCCAAAAGCGATCGGCAGATCATGACTCAGGGTGACGGGTTCATTGCACAAGCAGCGATCGGCA

GA GGGTGACGGGTTCACAGCCTATCGCGCGATCGGCAGATCATACCAATTCGGGTGACGGGTTCACTAAGCT
T

p53 S 24

ACTAGTGGGTGACGGGTTCA[BNIEIV XSS SEpVNSeIN8 G CGA TCGGCAGATCATGACTCAGGGTGACGGGTTCATCGCAGGCGAG
CGATCGTCA GGTGACGGGTTCAAGGCGTGGCCAGCGATCGGCAGA GGGTGACGGGTT
CATGAAGCTGCGCGOGATCGGCAGATCATACCAATAGE GGTGACGGGTTCACAGGAAGCATCGOGATCGGCAGA

Bl G GTGACGGG TTCANEIN e e VXA C G CGATCGGCAGA TR Y S (TS (e (N e e e¥ GG TGACG G GTTCACT
AAGCTT

p53L7

ACTAgIGGgtgACG GGITCATG CCGCAGeaGGOGATCGGCAGA TCATTCCAATCEG GgtGaCGGGTTCACTAagCTT

p53L 19

ACTApIGGGTGACGGGTTCA NG EaEIE TS ey RN ey AL I N BN TN G otg ACGGGTTCACtAAGCLT

p53 L 22
ACTAgtGGGTGACGGGTTC

Al NN Rr e e S NN CCATCGGCAGATCATTCCAATCO GG GTGACGGGTTCACTAAGCT
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lal Transcription Factor Binding Site
Enineerin and Assembly Tool

« HEARTBEAT contains
4395 promoter sequences with
altogether 29966 entries

 allowing

- histograms / density plot of TFBS
distribution

- combinatory appearance
- multiple queries



Transcription Factors of Interest

- SREBP - VDR
(Sterol Regulatory Element (Vitamin D receptor, calcitriol
Binding Protein) receptor, NR1I1)
- upregulating sterol - heterodimerization
biosynthesis with RXR (retinoid-X
- negative feedback receptor)
loop by sterols - binding to hormone

response elements

- Involved in metabolic
pathways:

e mineral
metabolism

* Immune response

S2P b & L n r
A e cance
from Brown & Goldstein 1997, PMID 9150132.




Frequency

n =68 ; max (red) = 860 ; maxhisthox (green) = 26
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WT1 if VDR

n =76 ; max {red) = 892 ; maxhisthox (green) = 48

Frequency

AP-2 = Activating Protein 2
Regulates gene expression
T during early development
s M 5 a a AP-2 if VDR
n = 68 ; max {red) = 869 ; maxhistbox (green) = 27
ztllr;n 4||30 atlm stlm mluu = . |
TF Binding Site Position %r o — — // I | _
WT1 = Wilms tumor 1
Contributes to development = L
of the urogenital system i H H T W
Ii'l 2L1ICI AI;ID EIZIZICI BIIIZICI 1 IIIIIIIIII

TF Binding Site Position



The check-list:

« checking for maxima of the density
curve

« searching for additional TF binding
sites

e searching for restriction sites

e creatinn nf contranl cenlience

VDR 1.1

single TF, only one binding site

-172 ARRAAAATTCAGCCTGCGCTAG

-150 GGCTAGGRATAGCT SCGCACTARATCARACARGCOCATCTARAACTATIC

-100 -::T-'J-Z:-‘Z—ZP;. STTAGTATCGACCGTAL ,HGGGGMGCMGGHCA CAC

-50 ATAGTTGCGCAGGCCTACGAAGCAGAATAGACACACGGGCCGCTCCAGGG
TSS

TransFac: free
Restriction Sites: free



VDR 1.2
single TF, two binding sites

-177

=150
=100
=50
U

GOGCTAGGGCTAGGRRTAGICTG
GECAGTARRTGAR R R R GG ATGTAL LA CTATTCOCTIZCGACCCEETCAL
GrACATAGTTGCTAGTAT O GACC G TAT TEEEEAAGCA AGGRCA TR GETC
TACGAA G CACCGTATTGGGGAR GCARGEACA CC AT TACCTCOCAGE:
TS5

TransFac: free
Restriction Sites: free

The GREEN series -

VDR 3.3
triple TF: VDR + AP2 + WT1

(WT1:

-800
=750
=700
-850
-a00
-550
-4498
-450
-400
-350
-300
-250
-200
-150
-1040
-50
0

additional 200 = -800 -» -T738)

TCTCACAGR AL A AR A TTCAGCC TG G TAGEECTAGEALTAGC TEGECAE
AL T CCAGCCCTCCTCCAGCGCATGTAR AR CTATTCCTOCGRCCOGE
ITAGTAT A G TACAC ARG A CATAGT TGO AGGCCTACGARGCAGE
ATAGARCACACGEGCCGCTCCAGGETAGTTATTTGATCCTCAGTTCGCTAT
CTCACAGRRARRAA R TTCAGCCTGOGCTAGGGCTAGGARTRAGITGLGCAGT
AR TGAR R R OGO ATGTAR AR CTATT O C T CCGACCCEGTTAGTATOGA
CCGTACACAAGCACATAGTTGCGCAGGCC TACGAAGCAGARTAGRCACAC
GEGCCEC T CAGGGTAGTTATTTGATCCTCAGTTCGCTATCTCACRAGAD D
AAGCCCCCTEECGECCCTAGEGC TAGGAATAGCTGEECAGTARATGRAALG
ARGCGCATGTAL A R T TATTCC T CGACCGAC CETATTGEEEARGCAR LR
CAGCAGGCCTACTCGACCGTACACAAGCACATAGTTGCGCAGGCCTACGR
AGCAGAATAGRCACACGEGCCGCTCCAGGGTAGTTATTTGATCCTCAGTT
CECTATCTCACAGRRRAR AR A TTCAGCCTGOGCTAGGSCTRAGGARTRAGITG
GECAGTARATGAL AR RGTGCACGACCGTAT TGGHEARCGCARGCACASTL
GECCTACGTTGCTAGTATALGARGCGCACGRAAGCCCCCTGEOGCCTACGR
TECGRAGCCAC G TATTGGECARGCARAGEACAGTAGECGAGCCOCCCTEE
TSS

TransFac: free
Restriction Sites:

« the BLUE series

VDR 2.3.1
double TF, additional AP-2 at 869 = -131

>V SP_E'Z_QE
roonsensus i MECCCSCHNGEECGE

-412
—-404
—-350
-3040
-250
—-2040
-150
-104
—-50
0

TATCTCACAGRE
AR AL TT RGO CT GG TAGE GO TAGGRAATAGC TG CAGCTARRTGRALAG

ARGCGCATETAL L A TATTCCTCCGACCGAC CETATTGEEEARAGCARGER
CAGCAGE O TACTCGACCGTACACARGCACATAGT TGCGCAGGCCTACGR
AGCAGAATAGRCACACGGECCECTCCAGEGTAGTTATTTGATCCTCAGTT
CECTATCTCACAGRRRR R AR TTCAGCCTGCGCTAGGECTAGGARTRAGITG
GECAGTARATGARRGARGTGCACGACCGTAT TGGEGARGCARGEACAGTL
GECCTACGTTGCTAGTATALGRRGCGCACGRAGCCCCCTGECGCCTACGE
TECERAG A G TATTGGGERAAGCARGGRACA GCAGECCTACCTCCAGGE
TS5

TransFac: free
Restriction Sites: free

« 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
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CyplA1l 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 Image]




Measurement: Microscopy

Initial results
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Measurement: FACS

CMV as reference

Fluorescence of GFP cells normalized to

mCherry, CMV as reference
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Measurement: FACS

JeT as reference

Fluorescence of GFP cells normalized tao

mCherry,Jet as reference
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Real-time RT PCR

17T
:ll

--=-Current status

» RNA extraction: Amplification Plot

satisfactory yield
1076 cells => 15 ug

»RT-PCR
blue: CMV
yellow: JeT g
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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