
MEDICAL MICROBIOLOGY

“OF THE 6000 KNOWN GENERA OF BACTERIA, ONLY AROUND 300 

GENERA MAKE HUMANS OR ANIMALS ILL. HOWEVER, 17 MILLION 

PEOPLE DIE FROM THESE EVERY YEAR!“                                               

     

         Prof. Dr. Gursharan Singh Chhatwal, department of Medical Microbiology

“We are only seeing  the tip of the iceberg with infection research,“ says Singh Chhatwal. “One third of all deaths world-

wide can be traced back to infectious diseases. However, no sooner do we think we have found the key to enable us to 

tackle a pathogen, it changes the locks.“ Streptococci in particular have a very speedy locksmith, which has enabled them 

to evade our therapy attempts for decades. Each one of us has already encountered streptococci: They give us a sore 

throat, for example, or cause scarlet fever. A generous portion of penicillin helps; all that remains is the memory of an 

unpleasant and painful infection. Where is the problem?

UNCOVERING A BACTERIAL CHAMELEON

k Rheumatic fever

Also known as strep-

tococcal rheumatism. 

Inflammatory rheu-

matic illness affecting 

the skin, heart, joints 

and brain. Primarily 

affects children and 

young people.

The problem lies less with us than with those regions of 

the world that do not have such extensive medical care 

as Central Europe. If the patients – for example in India, 

Australia or Africa - do not take the antibiotics for long 

enough, or if the dose is insufficient, then the strepto-

cocci persist long enough in the body to make it chroni-

cally ill. In doing so, they typically trigger a completely 

different disease in comparison to the first infection. 

Example: rheumatic heart disease in 

children.

The trigger is an infection in the throat 

– common in children. If this is not healed 

completely, the streptococci attach 

themselves to the protein 

collagen, which is present 

almost everywhere in our 

bodies. For example, heart valves 

are made of collagen. After a few months the body 

responds to the situation in the form of the 

autoimmune disease rheumatic fever. Where 

treatment is inadequate, the result is inflamma-

tion of the heart valves. Doctors call this condition 

rheumatic heart disease. Sooner or later the inflamed 

heart valves fail, leading to the death of the child. “At this 

time, around 15 million children aged between 5 and 15 

are suffering from rheumatic heart disease. Half a million 

die each year,“ says Singh Chhatwal: “There is therefore 

an urgent requirement for new methods of recognising 

and treating streptococci infections more effectively. And 

to do this, we need to understand how these bacteria 

make us ill.“

The trick employed by the streptococci is a clever one: 

when they have managed to enter the 

body and are floating in the blood vessels, 

the streptococci use 

a special recep-

tor – a so-called 

invasion protein 

– to bind the 

omnipres-

ent molecule 

fibronectin to their 

surface. Fibronectin is a 

protein that links cells to one 

another. In wounds it promotes 

healing; in organs it adheres the cell 

walls to one another. In other words, 

it is ideal for creating a close con-

nection to our cell surfaces. A strep-

tococcus clinging to it does not hinder 

the molecule from clinging to the surface of 

our body cells.

And with that the bacterium has reached its goal. Docked 

onto the surface of the host cell, it stimulates its uptake. 

Inside the cell it waits – securely encapsulated and dis-

k  Staphylococci

Rounded, Gram-posi-

tive bacteria. Belong to 

the bacterial grouping 

that colonises people, 

sometimes pathogenic.
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guised as a cell component – to trigger the next wave of 

infection. As the cell itself has constructed the strepto-

cocci coating it does not recognise it as a foreign body 

and the pathogen is well protected from the immune 

system and antibiotics.

SINGH CHHATWAL

Singh Chhatwal studied at the G.S. Medical College, University of Mumbai, completing his doctor-

ate in 1975 at the Haffkine Institute, University of Mumbai. His thesis deals with the toxins of 

various Indian snakes. Following his doctorate, Singh Chhatwal moved to the Japanese Society for 

Promotion of Science in Sendai as a doctoral student, where he spent two years studying scorpion 

venom. After brief research periods in North America and as a faculty member at the Postgradu-

ate Institute for Medical Research in Chandigarh, India, Chhatwal came to the Uniklinikum Gießen 

as a Humboldt fellow. There, in addition to scorpion venom, he also investigated coral toxins. In 

1983 Chhatwal switched from pharmacology to microbiology and began to work with streptococci. 

Chhatwal remained true to streptococci following his appointment to the HZI in 1988. Today, 

thanks to the research conducted by his group, we know that the streptococci adhere to the host 

cells, invade them and survive within them. In addition, it has also proved possible to obtain signifi-

cant understanding of the molecular mechanisms for the occurrence of follow-on diseases. In 1992 

Chhatwal became a professor of Microbiology at the Technische Universität Braunschweig, he has 

been head of the HZI Department of Medical Microbiology since 1994.

Streptococci, then, are responsible for fatal diseases that 

at first glance have nothing to do with bacteria. In addi-

tion, they are also extremely changeable. They can alter 

their surface like a chameleon. It has therefore been im-

possible to vaccinate against them thus far. The immune 

system is required to address them anew with every 

infection. The sole constant on the bacteria surface is the 

invasion protein, with which it slips into cells. “We have 

attempted to develop a vaccine that is very similar to 

this invasion protein,“ says Singh Chhatwal. “Following 

vaccination, the immune system trains on this artificial 

protein and then – in the event of a genuine infection   

recognises the similar structure on the streptococci.“

Chain of streptococci under the scanning electron microscope

k Invasion protein

Protein on the bacteria 

surface, binds to 

receptors of the host 

cells. There it trig-

gers mechanisms that 

lead to the bacterium 

being incorporated 

into the cell. 


