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What	is	molecular	biology?	
!	 Is	 the	 field	 of	 biology	 that	 studies	 the	
composition,	 structure	 and	 interactions	 of	 cellular	
molecules,	 such	 as	 nucleic	 acids	 and	 proteins,	
which	 carry	 out	 the	 essential	 biological	 processes	
for	the	cell	



Terminology	

•  Recombinant	DNA	technology	-	a	set	of	techniques	
for	manipulating	DNA,	including:		
–  the	identification	and	cloning	of	genes		
–  the	study	of	the	expression	of	cloned	genes	
–  	the	production	of	large	quantities	of	gene	product	

	
•  Genetic	engineering	-	the	process	of	transferring	
DNA	from	one	organism	into	another	that	results	in	
a	genetic	modification	

	



Terminology	
•  Biotechnology	-	production	of	goods	and	services	
using	biological	organisms,	systems,	and	processes	

•  Molecular	biotechnology	-	rDNA	technology	+	
biotechnology	



Important	developments		



Important	developments		



	Many	scientific	disciplines	contribute	to		
molecular	biotechnology	



Animal	Models	

• Viruses	
• Bacteria	(E.	coli)	
•  Yeast	(Saccharomyces	cerevisiae)	
• Round	worms	(Caenorhabditis	elegans)	
• Alga	(Chlamydomonas	reinhardtii)	
•  Fruit	fly	(Drosophila	melanogaster)	
•  Zebrafish	(Danio	rerio)	
• Arabidopsis	thaliana	(thale	cress)	
• Mouse	(Mus	musculus)	

https://www.dnalc.org/resources/animations/model_organisms.html		



 Each experimental organism used in cell biology 
has advantages for certain types of studies 







Central	dogma	of	molecular	biology	



From	DNA	to	Protein	

  

Ashcraft.  Source: http://creationwiki.org/File:Gene_expression.PNG 



Molecular	biology	tools	

•  Nucleic	acid	fractionation	–	extraction	of	DNA	and	RNA	
•  Polymerase	chain	reaction	–	PCR	
•  qPCR	
•  Probes,	hybridization	
• Molecular	cloning	
• Microarrays	
•  DNA	and	RNA	sequencing	
•  Electrophoretic	separation	of	nucleic	acid	
•  Etc.	



Applications	–	Brazil	and	World	

•  Plant	breeding	

•  Animal	breeding	

•  Food	safety	

•  Food	fraud	



Plant	breeding	

https://royalsociety.org/topics-policy/projects/gm-plants/how-does-gm-differ-from-conventional-plant-breeding/	



Animal	breeding	-	Bovine	

-  More	or	less	muscle	

-  More	or	less	fat	

-  Less	methane	emission	

-  Disease	resistance	

-  Feed	efficiency	



Animal	breeding	-	Pig	

-  More	or	less	muscle	

-  More	or	less	fat	

-  Disease	resistance	

-  Feed	efficiency	

-  #	of	winning	piglet	per	sow	

https://link.springer.com/article/10.1007/s40362-015-0029-3	



Animal	breeding	-	Chicken	

https://scratchcradle.wordpress.com/2012/09/09/gms11-breeding-for-type/	



Food	Safety	-	Microbiology	

•  Salmonella	
•  E.	coli	
•  Listeria	

https://www.etsy.com/ca/listing/560280786/the-five-second-rule-science-art-print	



Food	Fraud	

https://qualitymatters.usp.org/food-fraud-webinar-series-features-usp-runs-march-april	

http://www.bruker.com/events/webinars/is-it-really-pure-honey-detecting-
adulterations-frauds-and-quality-issues-by-nmr-based-honey-profiling.html	

https://www.ioes.ucla.edu/person/paul-barber/	



Official	Methods	

ASSOCIATION	OF	ANALYTICAL	COMMUNITIES	
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