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Simultanious cotransfection of GFP-chimeras lead to a GFP conversion:
All conversion possibilities were observed by cotransfecting

H2A-CFP (SV40, strong expression, localized in the nucleus) and
CB-YFP (CMV, weak expression, localized in the ER/Golgi).

The convertants can be enriched and stable cell lines can be created.
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Homology analysis of vectors and genomic PCR for proof of conversion:
A homology analysis of H2A-CFP and CB-YFP suggests

homologous recombination as cause of conversion.
The final proof of conversion was obtained with a genomic PCR

of the full H2A-XFP fusion gene and sequencing of the PCR.
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Final proof of the conversion events by
analysis of the sequenced PCR

of an conversion enriched cell clone:
The conversion takes place in all 16 bp

mutations separating CFP and YFP .

H2A-ECFP        GGGATCCACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACC
H2A-YFP (Cl.1)  GGGATCCACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACC
eYFP            --------------------ATGGTGAGCAAGGGCGAGGAGCTGTTCACC
 

H2A-ECFP        GGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAA
H2A-YFP (Cl.1)  GGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAA
eYFP            GGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAA
 

H2A-ECFP        GTTCAGCGTGTCCGGCGAGGGCGAGGGCGA GCCACCTACGGCAAGCTGA
H2A-YFP (Cl.1)  GTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGA
eYFP            GTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGA
 

H2A-ECFP        CCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACC
H2A-YFP (Cl.1)  CCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACC
eYFP            CCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACC
 

H2A-ECFP        CTCGTGACCACCCTGACCTGGGGCGTGCAGTGCTTCAGCCGCTACCCCGA
H2A-YFP (Cl.1)  CTCGTGACCACCtTcggCTacGGCcTGCAGTGCTTCgcCCGCTACCCCGA
eYFP            CTCGTGACCACCtTcggCTacGGCcTGCAGTGCTTCgcCCGCTACCCCGA
 

H2A-ECFP        CCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACG
H2A-YFP (Cl.1)  CCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACG
eYFP           CCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACG
 

H2A-ECFP        TCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGC
H2A-YFP (Cl.1)  TCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGC
eYFP            TCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGC
 

H2A-ECFP        GCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAA
H2A-YFP (Cl.1)  GCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAA
eYFP            GCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAA
 

H2A-ECFP        GGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGT
H2A-YFP (Cl.1)  GGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGT
eYFP           GGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGT
 

H2A-ECFP        ACAACTACATCAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAAC
H2A-YFP (Cl.1)  ACAACTACAaCAGCCACAACGTCTATATCAtgGCCGACAAGCAGAAGAAC
eYFP            ACAACTACAaCAGCCACAACGTCTATATCAtgGCCGACAAGCAGAAGAAC
 

H2A-ECFP        GGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGT
H2A-YFP (Cl.1)  GGCATCAAGGtgAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGT
eYFP            GGCATCAAGGtgAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGT
 

H2A-ECFP        GCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCG
H2A-YFP (Cl.1)  GCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCG
eYFP            GCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCG
 

H2A-ECFP        TGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAA
H2A-YFP (Cl.1)  TGCTGCTGCCCGACAACCACTACCTGAGCtaCCAGTCCGCCCTGAGCAAA
eYFP           TGCTGCTGCCCGACAACCACTACCTGAGCtaCCAGTCCGCCCTGAGCAAA
 

H2A-ECFP        GACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGC
H2A-YFP (Cl.1)  GACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGC
eYFP            GACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGC
 

H2A-ECFP        CGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAA
H2A-YFP (Cl.1)  CGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAA
eYFP            CGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAA
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Quantifiing the conversion rate:
For quantifiing the conversion rate images were taken in the phase

contrast-, CFP- and YFP- channel with a Zeiss Axiovert S100 TV.
The image aquisition can partly be automized with macros.

Reliable conversion rates critically depend on many a  parameter!
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Quantifiing the conversion - Image Aquisition:   
For quantifiing the conversion rate images
were taken in the phase contrast-, CFP- and
YFP- channel with a Zeiss Axiovert S100 TV. 
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Quantifiing the conversion - Image Aquisition:
Although the image taking can partly be

automized by macros, a reliable conversion
rate depends critically on the aquisition

parameters as well as on the vector system !
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Quantifiing the conversion - Numeration and Background Subtraction:
 

For later digital image processing the images have to be numbered
and the background having no isotrope distribution accross the field

of illumination is subtracted using again a macro.
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Quantifiing the conversion - Signal Analysis:
With intensity thresholds, binary masks of each channel are created

separating most H2A from CB signals. With the merged binary masks the
signals in each channel are reevaluated, followed by an area separation

of the H2A from the CB signal. The data can be checked in a result image.  

Human
Genome

Study Group
3D

Tobias A. Knoch

CFP-Channel YFP-Channel



CFP-Channel YFP-Channel



Human
Genome

Study Group

Various conversion experiments proof the high rate of conversion:
For sufficient statistics in each experiment 1000 to 3000 signals

were obtained, including tests totaling to more than 50.000.
In general conversion appears with different vectors, cell lines, and

methods of transfection, but not in overtransfection of a stable cell line !
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Construct Cells Method Conversion
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Warning

Application

simultanious cotransfections can lead to GFP-walking

the artificial and misleading results due to conversion
are usually between 2% and 8%

and can reach up to ~20% in the extreem

the conversion can be reduced dramatically
by succesive transfection

and overtransfection of a stably transfected cell line

a fast method for expressing a fusion protein with
another GFP without creating a new DNA plasmid

and receiving immediately a clone of a cell line

this system is a suitable tool for the investigation
of homologous recombination

(e.g. cancer cells with elevated recombination activity)
or similar processes

(an optimized system for FACS analysis is possible)

Summary and Outlook
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