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Vorführender
Präsentationsnotizen
DSMZ belongs to one of the major BRCs in the world and since we serve as a hub and turntable for biologic material – MuTZ is focussed on human and animal cell lines – there is a particularly high responsibility for well characterized and authentic cell lines and products.Due to the short time for presentation I would like to present technical developments of 2 groups, which are key players and gate keepers for QC in house as well as for the scientific community outside. These are VD of Dr. Uphoff – a pleasure for me to report on his part - and my group . Due to limited time we are neglecting Cytogenetics and Immunophenotyping.
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Multilocus Typing (GTG-Banding)   

Species Typing (IEA) 

Milestones in Cell Line Identity Validation  

Certification ISO 9001:2004 

Online STR Analysis 
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STR 9 Reference Technique  

Foundation of ICLAC 

STR9 ANSI Standard 

COI DNA Barcoding  

STR13 Revision 

AmpFLP VNTR/First Searchable Database 

1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 

Mito-Typing (Single PCRs)  

Vorführender
Präsentationsnotizen
Foundation of MuTZ in 1989 upon political pressure of biotechnological und pharmaceutical industry. – patent deposits!Non - PCR - based methods in the beginning and breakthrough by the first searchable database worldwide for cell lines! Dramatic impact of a first wave in the identification of wrong cell lines with an incidence of 20 %IJC Publication in 2010 and talk in this building: Norbert Fusenig. He recognized the importance of authentication and established for IJC requirements for authors to show cell line identities – unknown hero! Other journals refused to establish any requirement – “We keep doing like before!”But now to the young people: Who is doing his PhD?
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Reliability of Scientific and Pre-clinical Data  

Discoveries and Publications 

(Basic) Research using Model Systems 

Pre-clinical Development 
Early Clinical Trials 

Late Clinical Trials 
Health Delivery 
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Vorführender
Präsentationsnotizen
Translational research hinges on the ability to make observations in model systems like Tumor cell lines, since they are commonly used to model carcinogenesisThe same tumor cell line can be simultaneously studied in multiple research laboratories throughout the world, theoretically generating results that are directly comparable. One essential assumption in this paradigm is that researchers are working with the same cells.Monya Baker focussed on reproducibility or underlining the nessesscity of standards and guidelines for translational researchAlthough there are complex causes behind the problem the use of wrong model systems is be part of the crisis.



Leibniz-Institut • DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH 

 Case Report: Model System ECV-304 

ECV-304 is not of HUVEC origin and an inappropriate cell line to study endothelial or vascular cell biology! 

Dirks et al.: ECV-304 (endothelial) is really T-24 (bladder carcinoma): cell line cross-contamination at source.  
In Vitro Cell Dev Biol Anim, 1999, 35 (10):558-9 
 

DSMZ alerts  Cell Banks ATCC, JCRB, ECACC, and RIKEN in 1999 to stop distribution of ECV-304 
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Scientific publications using ECV-304 as a model system (pubmed, NIH, highwire press, Stanford university 

keywords ECV-304/ECV304, endothelial 

1990         - 1999: 148    1999        - 2013: 1580 

       

Vorführender
Präsentationsnotizen
Bladder carcinoma cell line ECV304 is not a model system for endothelial cells.How could this so-called cross-contamination at source happen?
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        How to Generate STR Reference STR Data  

Patient STR profil 

full authentication 

Misclassified CC CC 
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Tumor STR profil 

Cell line STR profil 
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authentication 
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Nonaplex STR Typing (STR9) of Human Cells 
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Vorführender
Präsentationsnotizen
The finding of ECV-304 and others was enabled by construction of an STR database and comparing all cell lines by each other – comprizing meanwhile 13000 STR data sets! One year later we published the technique as reference standard upon a serial examination amoung the major cell banks which was chaired by John Masters.
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Workgroup ASN-002 (ANSI)/ICLAC 

Vorführender
Präsentationsnotizen
Workgroup ASN-002 (ANSI) at ATCC SDO was formed in 2007 with volonteer members to develop standards for use in the life sciences. Chaired by John Masters an ATCC this was a milestone in authentication procedures since it enabled the direct comparison of STR data worldwide.
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STR9, Bethesda Panel, Rhodentia Detection  

vWA 
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Bethesda Panel BAT25/26, Detection of Rhodent Mitochondrial Sequences   

Amel 
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Analysis for Intra- and Inter-species CC 
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Limitations of STR Typing Technology 

DNA Isolation 

Submission Number 

Size Separation 

PCR Amplification 

Database Scan 

Sample Entry 

STR Fragment Analysis 

Result Interpretation 

Authentic/False 

 
Human Cell  Line Accessioning 

 
Internal Lot Charge Replenishment 

 
External Authentication Service 

 

Endangerment of Authentication 
by Microsatellite Instability 

Microsatellite Instability (MSI): Gain of New Alleles 
 
Loss of Heterozygosity (LOH): Loss of Known Alleles 

VNTR Typing 
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Limitations of STR Typing Technology 
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Applied Techniques for Authentication 
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Human Genetic Typing  

STR 9 Reference Typing 

STR 13 Typing 
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DXS Typing 
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Vorführender
Präsentationsnotizen
Workgroup ASN-002 (ANSI) at ATCC SDO was formed in 2007 with volonteer members to develop standards for use in the life sciences. Chaired by John Masters an ATCC this was a milestone in authentication procedures since it enabled the direct comparison of STR data worldwide.
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            Search Engine for STR Profiles 

9,11 10,14 8,11 10,12 16,20 7,9 X,X 8,11 12,12 
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            Online Identification Tool 
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1990 1993 1996 1999 2002 2005 2008 2011 2014 
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Myco -  Microbiological Culture 
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Detection of Viruses in Human Cell Lines 
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Outer XMLV 

Murine IAP 

ABL1 

Inner XMLV 

XMLV-Detection in Human Cell Lines 
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Risk Assessment for Bio Safety Classification 
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Microsatellite Instability 
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Bottlenecking Outgrowth of Subclones 
 

ACC FBS Date D5 D5' D13 D13' D7 D7' D16 D16' vWA vWA' TH01 TH01' TPOX TPOX' CSF1 CSF1' Amel Amel' 

128 11.01.2005 11 12 9 12 8 10 10 11 15 16 8 9 8 10 12 12 X Y 

128 08.02.2005 11 12 9 12 8 10 10 11 15 16 8 9 8 10 12 12 X Y 

                                          

128 11.01.2005 11 12 9 12 8 10 10 11 15 16 8 8 8 10 12 12 X Y 

128 08.02.2005 11 12 9 12 8 9 10 11 16 16 8 8 8 10 12 12 X X 

                                          

128 11.01.2005 11 12 9 12 8 9 10 11 15 16 8 8 8 10 12 12 X Y 

128 08.02.2005 10 12 9 12 8 9 10 11 15 16 8 8 8 10 12 12 X Y 

                                        

128 11.01.2005 11 12 9 12 8 10 10 11 15 16 8 9 8 10 12 12 X Y 

128 08.02.2005 11 11 9 12 8 10 10 11 16 16 8 8 8 10 12 12 X Y 

128 Lot 7 11.01.2005 11 12 9 12 8 10 10 11 15 16 8 9 8 10 12 12 X Y 

128 Lot 7 08.02.2005 11 12 9 12 8 10 10 11 15 16 8 9 8 10 12 12 X Y 
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Clonal Selection or Parallel Evolution? 
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         Retrospective Multidisciplinary Approach 
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NGS is the Future! 
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NGS is the Future! 
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NGS is the Future! 
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ZK Adaption an HTP 

ZK Kontrolle FBS 

Meilensteine in NextGenCC 
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Erstellung STR 9 Referenz Profile   

Transcriptome Seq 

Zellkulturprotokolle Bioinformatik 

2019/I1. Q 2019/2. Q 2019/3. Q 2019/4. Q 2020/I1. Q 2020/2. Q 2020/3. Q 2020/4. Q 2021/I1. Q 2021/2. Q 2021/3. Q 2021/4. Q 

ZK Adaption an CDM Überprüfung STR 9 Referenz Profile   

Exome Seq 

Datenbank 

Vorführender
Präsentationsnotizen
Foundation of MuTZ in 1989 upon political pressure of biotechnological und pharmaceutical industry. – patent deposits!Non - PCR - based methods in the beginning and breakthrough by the first searchable database worldwide for cell lines! Dramatic impact of a first wave in the identification of wrong cell lines with an incidence of 20 %IJC Publication in 2010 and talk in this building: Norbert Fusenig. He recognized the importance of authentication and established for IJC requirements for authors to show cell line identities – unknown hero! Other journals refused to establish any requirement – “We keep doing like before!”But now to the young people: Who is doing his PhD?
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Summary 
 

 
- Necessity for reliability of scientific data  
- Too many false cell lines as models 
  
- Subclones of cell lines are generated by clonal selection (via FBS) 
- STR9 is a reference technique for cell line identity 
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Thank you for your attention! 

Annika Siebert 
 
Catharina Beyerle 
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Dr. Cord  
Uphoff 
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