
INFECTION IMMUNOLOGY

“ALONGSIDE THE HUMAN BRAIN, OUR IMMUNE SYSTEM IS THE MOST 

COMPLEX BIOLOGICAL SYSTEM KNOWN TO US. OUR QUESTION: “WHY 

DO SOME PEOPLE SUFFER SEVERELY FROM AN INFECTION, WHEREAS 

OTHERS ONLY DISPLAY VERY MILD SYMPTOMS?“

                                    PD Dr. Eva Medina, head of the Infection Immunology research group

Eva Medina, head of the Infection Immunology research 

group, looks in our genes to find explanations as to 

how our bodies react to germs. Because it is our genes 

that decide how we are going to react to a pathogen 

– whether we will rapidly develop a cold or whether we 

have a tendency to get blood poisoning or not. The route 

to the human gene is made accessable for her by the 

mouse, because mice have an immune system like ours 

– just as capable and just as individual. “We know that 

the genes that are responsible for immunity make up 

a large portion of the genetic makeup of humans and 

mice. We are now searching in mice to find the genes 

that are responsible for the various guises of the im-

mune system within a mouse strain.“

Easy to say, very complicated to actually do. In this proc-

ess Eva Medina uses the different immune properties 

of the various mouse strains that are bred as laboratory 

mice. She selects strains that react in a particularly 

susceptible manner to the hospital bug Staphylococ-

cus aureus or the pathogen of throat inflammation, 

Streptococcus pyogenes, as well as those whose 

immune systems are able to overcome these 

germs. She then evaluates their genetic 

information, couples various mouse strains 

with one another and analyses their genes. 

After much intra- and back-crossing of the 

different mice, she is then able to make 

a direct connection between the specific 

genes responsible for the susceptibility of 

Whether or not we succumb to an infection is a question of the balance between the pathogen on the one hand and the 

defensive mechanisms of our immune system on the other. If this relationship is stable, then we stay healthy. However, 

if the germs gain the upper hand – because the immune system is too weak or because the pressure of infection is very 

high –, then we become ill. “The balance still tips too frequently to the side of the pathogens,“ says biologist Eva Medina. 

”In order to change this we need to gain a better understanding of what occurs between pathogens and the immune 

system.“

SUSCEPTIBILITY TO INFECTIONS – A QUESTION OF GENES

k Gene

Section of DNA con-

taining the code for 

a protein.

k  Hospital bugs

are so-called nosoco-

mial germs. Microor-

ganisms that primarily 

trigger infections in 

hospitals that are not 

related to the under-

lying illness of the 

patient. 

the animals to the pathogen. The genes that make mice 

more susceptible to these pathogens can be then used 

to identify the genes that are important for control of 

the infection in humans, since approximately 90  % of the 

genes are similar between mouse and man.

RESISTANCE TO ANTIBIOTICS BECOMING MORE 

AND MORE COMMON

But what is so interesting about this particular pair of 

pathogens? They are an important cause of sepsis – 

blood poisoning. “Sepsis claims around 25,000 vic-

tims in Germany every year,“ says Eva Medina. “Little 

is known so far about what actually occurs in a body 

with a sepsis. But what we do know for a fact is that 

sepsis cases are becoming more frequent.“ And inves-

tigating the sepsis process is a critical issue for our 

health, as blood poisonings represent a particularly 

seri- ous challenge to our 

defence mecha-

nisms. Blood 

poisoning 

may have 

many 

causes; 

particularly 

critical are wound 

infections in 

hospi-

tals, 



Fe
br

ua
r 

20
11

EVA MEDINA

Eva Medina studied Biology (1980-1985) at the University of Seville, Spain. During her thesis, 

which she completed at the Seville Medical School (1987-90), Eva Medina investigated immune 

responses to the hepatitis B virus (1996-1999). In the years that followed she worked with bacte-

rial infections as a postdoc in London and New York. She has been employed in the Microbiology 

department of the HZI – then GBF – since 1998 and has been head of the Infection Immunology 

research group there since 2004.

Some mouse strains react with great 
susceptibility towards hospital bugs 
such as Staphylococcus aureus.

because some of the bacteria that they trigger are 

resistant to antibiotics. The consequence: when the 

antibiotics fail and the weapons of the immune system 

are blunted by this overwhelming wave of pathogens, 

some of the vital organs may fail and the patient dies 

within a few days.

New ideas, then, are called for, if patients are to 

be protected against these deadly infections. Eva 

Medina‘s vision begins upon entering the hospital. She 

wishes to prevent patients that carry the increased 

risk of sepsis in their genes from coming into contact 

with these germs. “If we know which genes are 

responsible, then everyone can know if they are at risk 

or not to contract the infection,“ she says. “This will 

allow suitable measures to be taken to protect them 

as soon as they enter the hospital.“ And if patients do 

k Sepsis

In the event of a sepsis 

the immune system 

breaks down after 

pathogens or their 

toxins have entered 

the blood and spread 

throughout the entire 

body.

k Resistance

Microorganisms with a 

resistance to antibi-

otics can no longer 

be combated by the 

agents to which they 

are resistant.

not come into contact with germs that trigger sepsis 

in the first place, then antibiotic resistance will not be 

a problem. “Mapping this susceptibility is still in the 

future, however. Recording the genetic data of every 

patient is not yet technically possible.“


