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The MDC, Charité, and patients collaborate on a unique 

pipeline for cancer research.

For a patient, a tumor is something to be destroyed or removed from the body as 

quickly as possible. For doctors and scientists, this same tissue represents a crucial 

resource: molecular processes in tumors provide information about the origin, 

growth, and spread of cancer that could lead to better treatments or cures. Taking 

full advantage of tumor specimens requires that they be meticulously annotated 

and collected in “Biobanks“ such as the one Professor Peter M. Schlag of the 

Charité-Universitätsmedizin Berlin and MDC and his colleagues have been amassing, 

starting when he began in the surgical department of the Robert-Rössle Clinic on 

the Buch campus. In the framework of a research collaboration, this collection has 

already led to discoveries such as new markers for metastatic colon cancer, discov-

ered by Professor Ulrike Stein’s lab at the MDC and Charité. Prof. Schlag continued 

to push the idea of the tumor biobank when he became director of the CCCC, and 

now the collection is known as the CCCC-TBB. This offered the unique opportunity 

to develop valuable synergies with the Central Biobank of the Charité (ZeBanC), 

which was conceived by Prof. Manfred Dietel (Director of the Institute of Pathology 

at the Charité) with Prof. Michael Hummel (now the Director of the ZeBanC) and 

funded through an application they made to the BMBF. As a result, the project has 

expanded its reach and has a stronger foothold.

A crucial role for pathologists

Pathologists with the right “mindset“ make excellent research partners. “Routine 

pathology,“ says CCCC scientist Dr. Esmeralda Heiden, “is an essential step in 
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surgery. Tissue is removed during an 

operation and it immediately goes to 

a pathologist who checks the diagnosis 

for the surgeon. Then, if patients 

have given their consent, we take an 

additional step: part of the tissue is 

collected and snap-frozen in liquid 

nitrogen. From there it goes into the 

Tumor Biobank.“ Such collections are 

like vast reference libraries that can be 

accessed by researchers at the MDC and 

elsewhere.

“A good pathologist wants to know 

why things happen in cancer tissues,“ 

Heiden says. “As well as exploring 

disease mechanisms, there are further 

steps that can be taken toward clinical 

applications. For example, culture cells 

from a specific patient‘s tumor can be 

transplanted, or xenografted, into mice, 

where they grow into the same type of 

tumor. This gives us models to explore 

potential new cancer therapies.“ 

Additionally, xenografts serve as a 

sort of factory to produce more of the 

cancerous tissue, to keep it alive, and 

to study tumor markers in a dynamic 

way.

A pipeline from 

patient to mouse...

Making such models has long been 

the focus of Iduna Fichtner‘s lab at 

the MDC, requiring the assembly of a 

pipeline involving her lab, the Charité, 

clinics around Berlin and the company 

EPO founded by Fichtner. This work 

predates the MDC; Fichtner served 

as department head in the Central 

Institute for Cancer Research of the 

Academy of Sciences of the GDR on 

the Berlin-Buch campus. After German 

reunification, she started a group 

focused on “Experimental Pharma-

cology“ at the MDC. 

“Our lab has developed a range of 

cancer xenograft models to test novel 

compounds, identify new biomarkers, 

and explore tumor mechanisms. Turning 

such models into new therapies requires 

well-equipped labs and companies 

and cross-disciplinary interactions 

between scientists and clinicians from 

university and non-university research 

institutes.“ She has collaborated with 

Schlag‘s laboratory, for example, since 

the early 1990s. One result: more than 

200 patient-derived xenograft models 

for cancer ranging from leukemia and 

sarcomas to cancer of the breast, colon, 

ovaries, and lung. 

A 2008 study published in 

Clinical Cancer Research reported on 25 

xenograft mouse models successfully 

developed from human lung tumors. 

The animal tumors were highly similar 

to the original clinical samples and 

responded to several cancer drugs in a 

way that mirrored human responses. 

But each tumor reacted in an individual 

way, hinting at the need for personal-

ized therapies.

“This pipeline helps us achieve 

better classifications of tumors and 

make better decisions about how they 

should be treated,“ Fichtner says. 

“Curing a mouse tumor derived from 

a specific patient might be the most 

promising approach to finding a treat-

ment for the human. That treatment 

might already exist, or we may have to 

be more creative.“

...and from mouse 

back to the patient

A current project involves patients 

with metastatic melanomas that have 

failed to respond to other therapies; 

it brings together scientists from 

the MDC, pathologists at the Tumor 

Biobank, and EPO. The aim is to obtain 

20 specimens for the Biobank and to 

use them to create animal models; so 

far 14 have been collected. Collabora-

tors at the Max Planck Institute for 

Molecular Genetics in Berlin are using 

“deep sequencing“ to study tumor DNA, 

demonstrating that xenografts still 

have the characteristics of the original 

human tissue. The work also reveals 

the appearance of new mutations and 

changes in gene expression in the 

tumors.

One experimental therapy led to 

clear reductions in tumor size in the 

mouse. Would it also help the patient? 

Here the team ran into the next hurdle: 

“Even when a patient has run out of 

other options, moving on to a human 

trial is very difficult,“ Heiden says. 

“Professor Schlag has spent hours on 

the phone and writing letters to get 

approval.“ 

Studies with xenografts can also 

reveal problems with therapeutic 
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approaches that seem promising. That‘s 

the case with inhibitors targeting 

the epidermal growth factor receptor 

(EGFR), known to promote tumor 

growth. “So far the results have been 

disappointing compared to chemo-

therapy,“ Fichtner says. “Studies of our 

model animals have revealed some of 

the ways cancer cells circumvent the 

inhibitors‘ effects.“

Patients as integral 

partners in research

Ideally, a cancer patient‘s tumor 

falls into a known category that 

responds well to an existing treatment. 

How many categories are there, what 

factors influence tumor development, 

and how will a specific patient 

respond? Obtaining answers will almost 

surely require vast Biobanks and the 

type of pipeline that Fichtner and her 

colleagues have worked so long to 

establish.

But all of this work depends on 

obtaining samples, so a major effort 

is underway to tell patients why the 

procedure is important and how their 

privacy will be protected. Patients 

shouldn‘t withhold consent for the 

wrong reasons, researchers believe, 

particularly since every existing 

treatment stems from a long history 

of others who have been willing to 

share tissues and information. 

Samples are already routinely collected 

during surgery; extra tissue that isn‘t 

preserved will simply be destroyed, and 

a potential wealth of information is 

lost forever.

The effort to educate patients 

seems to be paying off; most patients 

consent. The growing Tumor Biobank 

has already attracted research collabo-

ration partners from Berlin, Germany, 

and abroad. “Anybody who has an idea 

and obtained the necessary ethical 

approval can work with us,“ Esmeralda 

Heiden says. 

Setting up the pipeline from the 

Biobanks to mice and back to patients 

has been complicated. But once in 

place, as this unique project at the 

MDC and the Charité shows, it may go 

a long way toward achieving the goals 

of translational research and making 

personalized medicine a reality.

Marlen Keil in the lab


