
An#bio#cs	

What	are	an)bio)cs?	
Who	are	the	main	producers?	

Biological	func)ons?	
Resistance	

New	developments	



Louis	Pasteur	(1822-1895):	
“pasteuriza#on”	
Fermenta#on:	wine	
contamina#on	
Germ	theory:	silkworn	disease	
Vaccine:	anthrax,	fowl	cholera	
Rabies	
	
	

First	an#microbial	drugs	



Paul	Ehrilch	(1854-1915):	
-	Methylene	blue:	malaria		
- Toxin	and	an#toxin	

- Salvarsan:	magic	bullet	
	against	syphilis,	Treponema	
	
	pallidum		

First	an#microbial	drugs	



First antimicrobial drugs 
•  Gerhard Domagk (Nobel Prize 1939) 

  Sulfa drugs 
  Prontosil 
  Sulfanilamide, analog of p-aminobenzoic acid 
  (part of folic acid, precursor of nucleic acids) 

           Development of antituberculosis compounds 
 thiosemicarbasone and isoniazid 



Figure	20.1	

1928	Alexander	Fleming	

1940	Howard	Florey	,	
Ernst	Chain	

Staphylococcus	aureus		

1944	Salman	Waksman-	
streptomycin			



What	are	an#bio#cs?	

•  Any	compund	able	to	kill	a	target	cell	
•  Secondary	metabolites		synthesized	

by	some	microorganisms	
•  Biological	ac#vity	



Primary	and	Secondary	Metabolism		





Primary	and	secondary	metabolism	



Primary	and	secondary	metabolism	



•  Bacteria	
	Gram	posi#ve	Streptomyces	

•  Fungi	
• Other	bacteria	

Who	are	the	main	producers	



Ac)nobacteria 
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Biological	func#ons	of	
an#bio#cs?	

•  In	the	producer:	
	Ac#vators	of	morphological	
differen#a#on,	UV	protector,	
communica#on	

	
•  In	the	target	microorganism:	
	Toxicity	

	



Figure	3		
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Diminishing	returns	in	finding	natural	products:	
Gene)cs	to	the	rescue?	



Table	20.1	



BIOACTIVE COMPOUNDS SYNTHESIZED  
BY ACTINOBACTERIA			

	
ANTIBACTERIALS	 ANTIFUNGALS	 ANTIPARASITICS	

Erythromycin		
Tetracycline	
Gentamicin	

Amphotericin					B	
Nysta)n	

 
Avermec)ns 

IMUNOSUPRESSANTS	ANTITUMORALS	

Doxorubicin	
Mitramycin	
Bleomycin	

 

Rapamycin	
FK506/Tacrolimus	

INSETICIDES	

Espinosin	

HERBICIDES	

Bialaphos	



Aerial	
mycelium	

				LIFE CYCLE OF Streptomyces 

Substrate	
mycelium	

Spores	

	Produc)on	of	secondary	metabolites	

							(an)bio)cs,	fungicides,	an)tumorals,..)	







Antibiotics classifications 
 
Origin: natural, semisynthetic, syntethic 
 
Chemical structures (11 groups) 
 
Biological Activity 
 
Spectrum of Activity 
 
Biological Target 













Total cell count 

Viable cell count  



Total cell count 

 

Viable cell count 







An#bio#cs	clinical	use	



Figure 20.6 - Overview 

Narrow spectrum of 
microbial activity  

Broad spectrum antibiotic  



Structure	of	
pep)doglycanglycan	
tetrapep)de	



Pep)doglycan	sheet	
in	Escherichia	coli	and	
Staphylococcus	
aureus	

Glycine	interbridge	in	
S.	aureus	



Figure 20.3a 



Figure 20.3b 



Figure 20.4a 



Figure 20.4b 



Figure 20.13 - Overview 



Main	
fungal	
targets		



Figure 20.5 
Injury of plasma membrane of a yeast caused by antifungal drug 



Schema#c	
representa#on	of	viral	
life	cycle.	Top:	DNA	virus	
cycle	(red),	bocom:	RNA	
virus	cycle	(blue).	The	
numbers	indicate	the	
steps	usually	targeted	by	
an#viral	compounds:	1.	
Adsorp#on,	2.	
Internaliza#on,	3.	Viral	
capsid	release	and	
disaggrega#on,	4.	DNA/
RNA	replica#on	(a:	
nucleus,	b:	cytoplasm),	
5.	Viral	assembly	and	
matura#on,	and	6.	
Release	of	mature	
virions.	



An)virals	from	bacteria	
	
macrolide	an#bio#c	borrelidin	(CID:	6436801),	produced	by	
Sptreptomyces	sp		(recently	rediscovered	and	named	Streptomyces	
heilongjiangensis).	
	Ehrlichin	(synthesized	by	Streptomyces	lavendulae),		
Abikoviromycin	(CID:	6450263,	produced	by	several	species	of	
Streptomyces),		
Violarin	(CID:	44256909,	from	Ac#nomyces	violaceous),	
	Myxoviromycin	(CID:	160703,	a	compound	produced	by	
Streptomyces	sp,	that	targets	orthomyxoviruses),		
Virocidin	(CID:	9989534),		
Niromycins	(CAS:	101997-22-2	and	CAS:	101997-20-0,	from	
ac#nomycetes),	extracts	from	propionibacteria,	and	
	Vivomycin	(CID:	3037981,	produced	by	Streptomyces	C2989)	.	





Figure 20.16a 



Figure 20.16b 



Figure 20.16c 



Underexploited habitats of actinobacteria attracted more attention for microbial natural product discovery. 
Currently, oceans, deserts, mountains  and Antarctica  ranges together with hot springs and endophytes and 
symbionts  are focuses of the search for new bioactive compounds. 
 



 Isolation strategies. (A) Soil sample or marine sample undergoes enrichment and/or pretreatment to increase 
the chance to isolate new species and/or reduce undesirable background from previously isolated strains. 
Methods for fermentation varies in incubation time, media composition, additives, pH and temperature to 
enable growth of desirable strains.. (B) Sample is co-cultivated with other microorganisms to promote 
culturable isolates or to stimulate the secondary metabolism. (C) Sample is used to create a suspension of 
mixed environmental cells. The isolation chip (iChip) plate is immersed into this suspension to capture (on 
average) a single cell. 











Figure 20.22 




