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MMI	100	Questions	
Medical	Microbiology	and	Immunology	Track	

University	of	Toledo	College	of	Medicine	and	Life	Sciences	
	
This	document	contains	a	list	of	104	questions	that	will	be	asked	during	the	Preliminary	Examination,	given	
at	 the	end	of	 the	 first	year	to	students	 in	the	MMI	
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B.	 Basic	Cell	Biology	
1. What	is	a	covalent	bond?		A	disulfide	bond?		A	hydrophobic	or	hydrophilic	interaction?	
2. What	is	the	basic	structure	of	an	amino	acid,	dipeptide	(i.e.	show	a	peptide	bond),	nucleotide,	and	

dinucleotide	(i.e.,	show	a	phosphodiester	bond)?	
3. How	do	cells	generate	the	energy	they	need	(fermentation,	electron	transport,	mitochondria),	

and	in	what	forms	is	this	energy	most	often	stored?	
4. What	are	the	major	roles	of	these	molecules:	ATP,	GTP,	NAD(P)H?	
5. What	are	the	basic	steps	in	getting	from	a	gene	to	a	protein	in	bacterial	cells?		In	mammalian	

cells?	
6. What	is	“transcriptional	polarity,”	and	what	is	the	relevance	of	a	“complementation	test”	in	

assessing	polarity?	
7. How	are	genes	controlled	(turned	“on”	and	“off”)	in	mammalian	cells?	
8. What	is	an	IRES,	and	how	does	it	work?	
9. What	are	DNA	replication	errors,	and	how	are	they	repaired?	How	is	this	process	affected	by	DNA	

methylation	that	generates	5-methylcytosine?		
	

10. What	are	the	major	steps	in	cell	division	for	mammalian	cells?	
11. What	happens	at	each	phase	in	a	typical	growth	curve?	
12. How	do	bacteria	and	mammalian	cells	ensure	that	that	specific	proteins	are	sent	to	the	following	

compartments:	cytoplasm,	cytoplasmic	membrane,	or	secreted?	In	the	case	of	eukaryotes,	how	do	
proteins	get	into/out	of	the	nucleus?	

13. What	is	the	composition,	and	what	are	the	roles,	of	the	cytoskeleton?	
14. What	is	meant	by	a	“bilayer”	plasma	(cytoplasmic)	membrane	and	how	are	proteins	stably	

embedded	in	those	membranes?	
15. What	are	the	major	functions	of	the	plasma	membrane	in	mammalian	cells	and	how	is	it	formed?	
16. How	do	hydrophilic	molecules	get	across	the	cytoplasmic	(plasma)	membrane?	
17. What	is	“autophagy”	and	how	is	it	assessed	experimentally?	
18. What	are	the	characteristics	of	a	“receptor”	and	how	does	it	differ	from	other	binding	proteins?	
19. What	are	the	major	types	of	mammalian	membrane	receptors?	[Your	answer	should	include	at	

least	descriptions	of	type	1	versus	2	transmembrane	receptors,	GPI-linked,	and	GPCRs.]	
20. How	do	signals	that	are	generated	at	the	plasma	membrane	result	in	a	functional	outcome	inside	

the	cell?	






