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Exam	ques%on	

Erklären	Sie	den	Begriff	„cycle	threshold“	in	der	
quan%ta%ven	PCR.	Wie	wird	der	cycle	threshold	
bes%mmt?	
	
Explain	the	term	„cycle	threshold“	in	
quan%ta%ve	PCR.	How	is	the	cycle	threshold	
determined?		



Exam	ques%on	
a)	Welche	Methoden	der	Transkriptomanalyse	können	eingesetzt	
werden,	um	micro-RNAs	zu	iden%fizieren	welche	in	Alzheimer-
Pa%enten,	verglichen	mit	Gesunden,	differenziell	exprimiert	sind?	
	
Which	methods	for	transcriptome	analysis	can	be	used	to	iden%fy	
micro-RNAs	that	are	differen%ally		expressed	in	Alzheimer	pa%ents,	
compared	to	healthy	subjects?	
	
b)	Welche	der	Methoden	würden	Sie	für	eine	neu	zu	planende	Studie	
mit	1250	Probanden	vorschlagen?	Warum?	
	
Which	method	would	you	recommend	for	a	new	study	with	1250	
individuals.	Why?	
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Classifica%on	

•  Iden%fying	sub-
popula%ons	based	on	
observa%ons	

•  Needs	correla%on	
between	observa%on	
and	subpopula%on	
features	(no	causa%on)	

•  Example:	Biomarkers	
Prostata	cancer	tests	using	

Prostate-Specific	An+gen	(PSA)	



Classifica%on	test	

Based	on:	

•  Training	data	(used	to	determine	classifier	
func%on):	sub-popula%ons	known	

•  Test	data	(independent	from	training	data,	
but	comprehensive):	sub-popula%ons	to	be	
predicted	and	evaluated	



Confusion	matrix	



Classifica%on	performance	



Classifica%on	performance	example	



Instead	of	conclusion:	how	not	to	lie	
with	classifica%on	sta%s%cs	

•  Test	data:	
–  Remove	redundancies	
–  Remove	elements	not	independent	from	training	data	
–  Sample	all	degrees	of	freedom	comprehensively	

•  Assessing	performance:	
–  Sensi%vity	and	selec%vity	may	be	misleading	for	
unbalanced	data	->	Provide	also	PPV/NPV		

–  Calculate	costs	of	false	classifica%ons	->	classifica%on	
s%ll	useful??	



Comparison	of	classifiers	

•  Balance	between	sensi%vity	and	selec%vity	
can	be	easily	changed	by	changing	thresholds	

•  Direct	comparison	of	sensi%vity	and	selec%vity	
values	is	therefore	impossible	

•  Cumula%ve	performance	of	classifiers	along	a	
wide	range	of	thresholds	is	compared	insted	



Receiver	Operator	Characteris%cs	
(ROC)	

AUC:	Area	under	the	curve	



Online	calcula%on	

hep://www.rad.jhmi.edu/jeng/javarad/roc/JROCFITi.html	
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Ra%onale	and	concept	
•  Problem:	Ogen	mul%ple	hypotheses	are	studied	in	the	

same	biological	context.	Inves%ga%ng	these	independently	
is	costly.	

•  Solu%on:	Factorial	designs	inves%ga%ng	different	
hypotheses	in	same	experiment.	

•  Advantage:	hidden	replica%on	and	ability	to	study	
interac%ons	between	factors	

•  Sta%s%cal	test	method:	Mul%-Way	ANOVA	
(online	tool	e.g.	hep://vassarstats.net/vsanova.html)	



Nomenclature	

•  Factor:	something	which	might	have	an	effect	
•  Level:	state	of	a	factor	(quan%ta%ve)	
•  Treatment:	par%cular	combina%on	of	one	
level	of	one	factor	plus	one	level	of	another	
factor	plus…	

•  Replicates:	number	of	individuals	that	
experience	the	same	treatment	



Example:	2x2	design	

Factor	2:	an+bio+cs	

Factor	1:	diet	

Level	1:	high-fat	(H)	 Level	2:	low	fat	(L)	

Level	1:	Ciprofloxacin	(C)	 Treatment	CH	 Treatment	CL	

Level	2:	Rifampicin	(R)	 Treatment	RH	 Treatment	RL	



Example:	2x2	design	

Factor	2:	an+bio+cs	

Factor	1:	diet	

Level	1:	high-fat	(H)	 Level	2:	low	fat	(L)	

Level	1:	Ciprofloxacin	(C)	 5	biological	replicates	 4	biological	replicates	

Level	2:	Rifampicin	(R)	 10	biological	replicates	 12	biological	replicates	

Determine	the	number	of	replica%ons	for	each	treatment	and	for	each	factor.	


