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Lore Zech (Figure 1) was in a certain way the mother of
modern cytogenetics. Without her major contribution,
i.e. the development of the first chromosome banding
technique to differentiate human chromosomes, modern
cytogenetics would not have become the important tool
for clinical and tumor cytogenetics it is today. During
the 1960s, Lore Zech worked with Torbjörn Caspersson
(15.10.1910-07.12.1997) in the Institute of Cell Research
and Genetics located at the famous “Karolinska Institutet”
in Stockholm, related to Alfred Nobel and his Nobel Prize.
Using DNA-binding fluorescence dyes like quinacrine
mustard, chromosome banding of plant chromosomes had
already been developed there. However, Lore Zech was the
one who was convinced that human chromosomes also
have different bands, an idea that was not supported by the
department head at that time. Working in secret in a small
chamber, she developed the so-called Q-banding technique.
With her special humor she used to tell that the break-
through came when she was able to study “valuable male
blood”, where she recognized a bright chromosome band,
the heterochromatic region of the Y-chromosome [1,2].
In 1971, during the IVth International Congress of Hu-

man Genetics in Paris, she was invited to present her find-
ings, and from there on chromosome bands were widely
accepted and an international nomenclature established.
During the next decades Lore Zech used the Q-banding

technique to identify numerous recurrent chromosome
aberrations in human leukemias and lymphomas.
Correspondence: Schlegelberger.Brigitte@MH-Hannover.de
Institute of Cell and Molecular Pathology, Hannover Medical School,
Carl-Neuberg-Str. 1, Hannover D-30625, Germany

© 2013 Schlegelberger; licensee BioMed Cent
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
The most important example is the Burkitt translocation
t(8;14)(q24;q32), still the diagnostic hallmark of Burkitt
lymphoma and B-acute lymphoblastic leukemia. She had
received tissue of Burkitt lymphomas, which her esteemed
collaborator Georg Klein (born 28.07.1925) had obtained
from Africa. The description of the Burkitt translocation
was the basis to understand that oncogenes are activated
by juxtaposition with regulatory sequences, i.e. by translo-
cating the C-MYC oncogene into the immunoglobulin
heavy chain locus [3,4]. Likewise, the identification of
small deletions like the deletion of band 13q14 in
B-chronic lymphocytic leukemia (B-CLL) was later
recognized to harbor an important tumor suppressor gene
[5]. Thus, identification of tumor-specific chromosome aber-
rations paved the way for the molecular characterization of
leukemias and lymphomas and finally for development of
targeted therapy [6-15].
Born in Gütersloh, Germany, in 1923, Lore Zech lost both

parents at the age of 4 years. She grew up with her grand-
mother in a rural area, the Sauerland, and began to study
Human Medicine in 1944 in Marburg (Germany). After the
Second World War, it turned out to be impossible to con-
tinue her medical studies and therefore she chose biology,
chemistry and physics as her topics in Bonn (Germany). For
her doctoral thesis, she went to the Max Planck Institute in
Tübingen. In 1953 she followed her husband to Sweden and
worked in the Institute of Cell Research and Genetics in
Stockholm, until 1989. After her “retirement” she joined
the Department of Medical Genetics at the University
Hospital of Uppsala, where she spent every day in-
volved in chromosome and FISH analyses as well as
discussions with many young colleagues.
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Figure 1 Dr. Lore Zech as we knew her.
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Last year, she was extremely proud that a PhD student
had dedicated his work to her stating she was his major
inspiration. This characterizes her as empathetic and
widely interested and someone who stimulated the re-
search of numerous colleagues. When she visited confer-
ences, she was always surrounded by scientists and
students, who sought her advice and her company.
One story documents her as a scientist: Lore Zech

had detected, but not published, that the Philadelphia
chromosome (Ph) was due to the translocation t(9;22)(q34;
q11) - she already found that the Ph was a derivative of
chromosome 22 [15] - when her American colleague Janet
Rowley (born 05.04.1925) visited her and wanted to discuss
this finding. She instructed her young colleague how to get
better pictures and let her publish this significant finding
[16]. Everybody knew that Prof. Dr. Lore Zech was always
fair and supportive.
As mentioned above, after her “retirement”, Lore Zech

continued to work in and drive every day to the Institute
of Medical Genetics, University Hospital of Uppsala,
Sweden in her own car. One day, close to her 90th birth-
day, she was stopped in a traffic control and had a hard
time to convince the police officer she was telling the
truth when she replied to his question where she was
going by: ‘I am going to the institute to work there’.
Lore Zech was loved by her colleagues and, with her

wide range of interests she stimulated discussions on
many scientific topics. Particularly for students and young
investigators, she served as a mentor inspiring and
supporting them by sharing her vast skills and knowledge.
Lore Zech died on 13.3.2013 from the progression of

chronic lymphocytic leukemia, a disease she had investi-
gated for decades.
Lore Zech is deeply missed by all who had the privil-

ege to meet her.

Received: 9 May 2013 Accepted: 9 May 2013
Published: 21 May 2013

References
1. Caspersson T, Farber S, Foley GE, Kudynowski J, Modest EJ, Simonsson E,

Wagh U, Zech L: Chemical differentiation along metaphase
chromosomes. Exp Cell Res 1968, 49:219–222.

2. Caspersson T, Zech L, Johansson C, Modest EJ: Identification of human
chromosomes by DNA-binding fluorescent agents. Chromosoma 1970,
30:215–227.

3. Zech L, Haglund U, Nilsson K, Klein G: Characteristic chromosomal
abnormalities in biopsies and lymphoid-cell lines from patients with
Burkitt and non-Burkitt lymphomas. Int J Cancer 1976, 17:47–56.

4. Zhang S, Zech L, Klein G: High-resolution analysis of chromosome
markers in Burkitt lymphoma cell lines. Int J Cancer 1982, 29:153–157.

5. Zech L, Mellstedt H: Chromosome 13–a new marker for B-cell chronic
lymphocytic leukemia. Hereditas 1988, 108:77–84.

6. Gahrton G, Lindsten J, Zech L: Origin of the Philadelphia chromosome.
Tracing of chromosome 22 to parents of patients with chronic
myelocytic leukemia. Exp Cell Res 1973, 79:246–247.

7. Jonasson J, Gahrton G, Lindsten J, Simonsson-Lindemalm C, Zech L:
Trisomy 8 in acute myeloblastic leukemia and sideroachrestic anemia.
Blood 1974, 43:557–563.

8. Gahrton G, Lindsten J, Zech L: Editorial: The Philadelphia chromosome
and chronic myelocytic leukemia (CML) –still a complex relationship?
Acta Med Scand 1974, 196:353–354.

9. Zech L, Lindsten J, Udén AM, Gahrton G: Monosomy 7 in two adult
patients with acute myeloblastic leukaemia. Scand J Haematol 1975,
15:251–255.

10. Zech L, Gahrton C, Killander D, Franzén S, Haglund U: Specific
chromosomal aberrations in polycythemia vera. Blood 1976, 48:687–696.

11. Gahrton G, Friberg K, Lindsten J, Zech L: Duplication of part of the long
arm of chromosome 1 in myelofibrosis terminating in acute myeloblastic
leukemia. Hereditas 1978, 88:1–5.

12. Zech L, Gahrton G, Hammarström L, Juliusson G, Mellstedt H, Robèrt KH,
Smith CI: Inversion of chromosome 14 marks human T-cell chronic
lymphocytic leukaemia. Nature 1984, 308:858–860.

13. Juliusson G, Robèrt KH, Ost A, Friberg K, Biberfeld P, Nilsson B, Zech L,
Gahrton G: Prognostic information from cytogenetic analysis in chronic
B-lymphocytic leukemia and leukemic immunocytoma. Blood 1985,
65:134–141.

14. Schlegelberger B, Zech L, Euler H, Löffler H, Himmler A, Feller A:
Appearance of a transient inv(14)(q11q32) in a case of B cell chronic
lymphocytic leukemia. Cancer Genet Cytogenet 1989, 41:87–92.

15. Caspersson T, Gahrton G, Lindsten J, Zech L: Identification of the
Philadelphia chromosome as a number 22 by quinacrine mustard
fluorescence analysis. Exp Cell Res 1970, 63:238–240.

16. Rowley JD: A new consistent chromosomal abnormality in chronic
myelogenous leukemia identified by quinacrine fluorescence and
Giemsa staining. Nature 1973, 243:290–293.

doi:10.1186/1755-8166-6-20
Cite this article as: Schlegelberger: In memoriam: Prof. Dr. rer. nat. Dr.
med. h.c. Lore Zech; 24.9.1923 – 13.3.2013: Honorary member of the
European Society of Human Genetics, Honorary member of the German
Society of Human Genetics, Doctor laureate, the University of Kiel,
Germany. Molecular Cytogenetics 2013 6:20.


	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


